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PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
device 

containing a new amine compound. 

SOLUTION: The new amine compound is represented by the general 
formula (1) [ 

wherein, Rl to R3 are each a halogen atom, (substituted) amino or - 
(X)n'-Z 

group [ wherein, Z is a (substituted) straight-chain, branched- chain 
or cyclic 

alkyl, (substituted) aryl or (substituted) aralkyl; X is an oxygen 
atom or 

sulfur atom; and n' is 0 or 1 ] ; 1, m and n are each an integer of 0- 
4; s and t 
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are each an integer of 0-5, wherein s+l≤5, t+m≤5, and at least 
one of s 

and t is an integer of ≥l ]. The organic electroluminescent 
device with 

high stability and durability containing this amine compound is also 
provided. 
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71, N — (2-^f*7i-*) 7 = /*, N- (2-7>h7-A) 757*, N- 
(9-7>F7-^) 75/1, N , N--7^f;l/7571, N , N -~7if ;l/7 5 71 
, N, N--7-n-7De;l/757l, N , N-S>-^V 7DK*757I, 'N, N - 
-n-7f*7;7l, N, N-i/"--YV7?^757l, N , N - *J -sec-7 f- tl 7 5 20 
7 1, N, M-^-n-^Vf A-7571, N . N--7->^n^7f *7571, N , N 

- is */ V u <\ * i/ )V 7 5 7 1 , N , N - 5? * > S> ;!/ 7 5 7 1 , N , N--77ilfJl/75 
71, N-^*-N-if;l/7571, N-^/V-N-n-7ne^757l, N- 
^;l/-N-'fV7olf;l'757a > N-jtf ;l/-N-n-7f ^7571, N-^f ;l/ 

- N -tert-7"^;U7 5 71, N-^A-N-v'^O'Of /1/7571, N-7^;U- 

N-$'*n'\*$/;]/75/», N-^f;i/-N-^y-7;i'75/a 1 N-/^;t/-N-7 

i^f-*7S7i, N-xf ;l/-N-tert-7f;l'7 5yl, N-If ;l/-N-^i'D'\ 
^ ~> ;l/ 7 5 / 1 , N-xf A-N-^yJ';l'757I, N--fV7oif;l'-N-->7n^ 
yf;l/7;71, N-^y7ne/P-N-i'^n'\*i/*7 5 71, N-^y^otf/P- 
N-^>v > ;l/7571, N-tert-7f ;1/-N-S/^ua^>';V757S, N-tert-7?- 30 
^-N-^7'7il/7;71> N-y)u^yf;i'-N-^y-7;i'7 5 71> N-i'^P^ 
*y*-N-^yy*;i/7;7l, n, n— ;?7x-;P75/l, n, n - -7 ( i - 7 ^ 

/I/) 7571, N, N - i? ( 2 - ^ 7 ^ 4> ) 7571, N, N — 7 (4-7i-*7i- 
7571, N, N- (4-^f*7i-*) 7571, N, N - S> (3-^f^7i 
7571, N-7I-/1/-N- ( 1 7 *■;!/) 7571, N-7i-/KN- ( 
2-t7f*) 7571, N-7x-;l/-N- (4-7x-;l/7x^;l/) 7571, N - 
7i-A-N - (4-^f;l'7i-;P) 7571, N- ( 1 - ~T 7 * )V) — N — ( 4 * - 
7i-;l/7i-*) 75/l££©B££fc«*B&<D75/l£*t:fSCi:#T*£3 0 
[ 0 0 3 0 ] 

R , ~ R 3 <D- (X) n ' - Zl©ZT*fe5B^Sfctt*S^Oit®, # « £1 £ fc SI 40 
tt©7;l/*/H©Hft09i: Lttt, 0!U{f, 7^/H, x^;H, n-7nt!;H, -f y 
7ae;H, n-7^/H, ^7 7f;H, sec-7^;H, tert-7^;H, n-^>^ 
;H, y ^>^;H, ^^^>^;H, tert-^>^;H, n-^ + s/*«, 1-7^ 
^^>^;H, 4-7^ -2-^73" ;H, 2-xfyV7f;H, n-'NT'^H, 1 

- 7 ^;l/^*-y;H, n-^^/H, l - 7 f ;W7f ;H, 2 -xf ;K + -y^I, 
2 -7d if ;l/^y^;H, n-7-;H, 2, 2 - -7/ ^;1"n7^/H, 2, 6-77^ 
;l/-4-'N7f;H, 3. 5, 5-h'J^f;K + y/H, n - ~7 ;H , 1 - X ^ ;l/ * 
7^;H, n-7 7x>'/H, l - 7 )\> x -7 ;H, n-Ffy/H, n-h'Jfy;H 
, i-'\ + -7;I/'\7fyH, n-rh5r7*I, n-^7*f^7/H, l -^7"^** 
7^;H, n -'N + lt-f *;H, n -'\7?fy;H > l - * 7 f- ;l/ 7 - ;H, n-*7 50 
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£xfAS, l - /r.X/fi'/H, 1 -f , >* l )>'f">iH, n-n'a^^I^ n-F 
ni/yH, n-f F73f*l, 3/ * n *\ * > A * A S , ( 1 — 4 Vf u \* A/ i/ 9 u *\ 

*s/a) **-as, 2-i/?as\*i/;im-)\,m. *a*as, ^v#;v*/n, i-y 

AtfAxAS, 2 - / A # A > ^ ^ A S , 1 - M is ? o (2. 2. 2) **^AS, 1 
-7£"*y?-A8, 3 - J A 7 y^AS, 1 - 7 >?• A* ^ AS, S^d7^A 
I, i'Ju^vf/H, l - ^f ^i/^P'Of i/ Z d *\ * i/ A S , 4 - * A 5/ 
^D^S/AS, 3 - ^A~> * D^S/AS, 2 - ^ =f-)\>i/ t W\*r.i/A/&* 2, 3- 
V * f- A i/ V u 'N + i< A S , 2 , 5 - ^ ^ ^ A is t D 's * i/ A S , 2 , 6 - V * f" A is 9 
p * i/ A 8 , 3 , 4 - ->* ^ f- ;l/ * a *\ * */ A S , 3 . 5 -i/^f ;l/->^a'\*->;H 
, 2 , 4 . 6-h'J^f;l/v'i'D'N + i';H, 3 . 3 , 5 - h 'J ^;l/->i'n'\ + ->;H 10 
, 2, 6 - V<< V 7d fcf A i/ 5 D ->AS* 4 -tert-7f-A^> ? D'N + i/AS. 3- 
tert— 7f'AS' ? D'\^v';l/S > 4 - 7x-*>'i'D'\ + ->;H > 2-7xX A/ i/ 9 a *\ 
**>AS, S^o'srf-AS, > * a * * ?-AS. ->^Df>';H < >>^DFff;H, 
>'^a7h77 ; >'AS, 
[ 0 0 3 1 ] 

*h AS, n - 7 h ^AS, n -'N + S/A**** 

f*S, ( 2 -X^A7^ A**vO *^AS, n -tf^A^ + v'^AS, n-7»f 
/U + ^^f ;H, 2-^h+^x^AS, 2-ih*J/if;H, 
i^;H, 2 - -f V 7 a # * x ^ A S , 2-n-7F*i'if ;ia. 2-n-^V^A 
:* * x ^ A S , 2-n-'\*S'A**S<'X^AS, 2 - (2' + 20 

lf;H> Z-n-^/f/^ + i/lf/H, 2-n-^)f*t*i'lf;H, 2- ( 
2' -lf;Kt->4't*>') 2 - n -x v'AJt + v'X^AS, 2-n-Kf 

A * * x A S , 2-n-f hyfJ'/H + ^lf^I, 2 - ^ u ^\ + 5/ A/ * + 
x?-AS, 2 - * h + */? d fcTAS, 3 -p< h ^v'T'n Vf AS, 3 - x h + ->^d e ;H 
, 3 - n - 7n tf+v'T'n tf AS, 3 --f y^D#*'//a fcTAS, 3- (n-7ht-> 
) 7olf;H > 3- ( n --?:/xA**~>) ^Dlf;H, 3- ( n - 's* S/A* * >>) 7 
DfcfAS, 3- (2* -XxA7 h *$/) ^Dlf;H, 3- ( n - * 5 f- A** *>) 7 a 
tTAS, 3- (2: -XxA'N + S' A*^) ^Dlfil/l, 3- (n-fi'** + f) 7 
a tf A S , 3 - (n-Fff/Pt + f) ^nlf;H, 3 - (n-fFyf 7 
ntTAS, 3-i')u'\^>';l/^ti'ypif;H > 4 - ^ h ^ 7 , 4 - x h ^ i/ 30 

4-n-7tt#*i/71-Asm, A-4 Vfu 7* 4-n-^h + 

•>7f;H, 4 - n -'N*S/;I/**'>^^/H8,. 4 - n - * 9 ? *s 7 =?- 4- 

n -T^)lt^riyfi-)im. 4-n-Kf'>;I'**i'.7f;l'S, 5 - * h + S/ ^ > ^ ;!/ S 
, 5-ih*->^yf;H, 5-n-^D**-Mvf AS, 6-iF + i/A*->;l/S, 
6->fV7a^*>"\*i';l/S, 6-n-7h*i"\^i/AS, 6-n-'\*5'A>**5' 

+ 6 - n - fi'^t + ^'N + v'iS, 4-^ h+i'->i'D A + ->;H, 7-x 

h + 7-^fy7n* + i"N/f;l'S 1 8 F + i'* AS, io-p< 

1 0 - n - y h +'>x ->;l/S, 1 2-iF^'>Ffi';l'S, 1 2 — -f V 

[ 0 0 3 2 ] 40 

2- (2' -^F=fi/iF+-» x^;l/», 2- (2' -iF+^lF*^) x^;l/« 
v 2- (2' - n - J h + ->x h +->) x^;l/S % 3- (2* -iF^i/iF + i/) fu 
If AS, 2 -7 y A*^->x^AS, 2 - (4' -^>"rxA**i>0 if/l/S, 3-7 
•J A * * ^ D fc? A S , 3 - (2' -'\*-fe-A*4 1 ^) ^atfAS, 3 - (2 1 -<s7 
xxA**->) ynt!AS> 3 - (1* - S/ ^ a ^\ +• -t x A * + ^) /nlf^S, 4-7 

[ 0 0 3 3 ] 

^>i?;l/**i/^f;l/S, 2 -^<> i^A^ + S/x^ASx 2 - 7 x ^^-A^ + ^x^ A 
S, 2- (4' - ^ ^A^y^A**^) if;l/S, 2- (2' -^^A^y>*A^-*-> 
) if;H, 2- (4' - 7 A* u^.y $>A**$/) X^AS. 2- (4* -^DO'O 50 
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V)]/***/) x^;l/», 3 -^y*J )\,***/?U k?;l/» x 3- (4' - * V is ^y i? )V 

^;l/S, 2- (4* - ^/I'-Oi'*;!/**^ h x^;i/a, 
[ 0 0 3 4 ] 

4 -7;^D7i^At + ->^f*i 4-^n7i;;^ti/^f/H, 2-^ 
D P 7 x x ;l/ ;* * 2-7i-*t*->lf;H, 2- (4* - ^ ^ A/ 7 x x 
if^I, 2 - (4* -x^;l/7xx;l/^- + i/) x^;l/®, 2 - ( 4 * - * h 
*i/7 xx;l/**>0 x^;l/», 2 - (4' -*nn7xx;l/**S/) x^bS. 2 - ( 10 
4' -7Dt7i^At*>') x^;l/». 2- (l' 7f-;t/**>0 x^;l/», 2- 

(2' - 7" 7 7l/ * * f ) X g , 3-7i-/Pt + ->7°Ptf;l/S, 3 - (2' - * 7 
?fl**f) 7u¥>im. 4-7i-;l/* + ->7f;H, 4 - (2* -x^;l/7xx;P^- 
7^^S. 5- (4* -tert-7^-;l/7xx;l/jJ- + >') ^>f-;l/S. 6- (2' - 
*nn7xx * ^ ;!/ S , 8-7xx;b* + ^^-^^;l/a > l 0 - 7 x x * 

* -r I 0 - (3' -?Dn7xx;l/**SO x ;/ /!/ S , 2 - ( 2 ' - 7 x x ;l/ 
jj-*>/xh*$/) x^;l/», 3- (2* - 7 xx/l/tf^S/x h 7afcT/l/g, 4- ( 
2 , -7xx;I/^ + 5/xh + i/)7f-;l/S, 

[ 0 0 3 5 ] 

n - 7 ^ ^ ^ * n-^ + ^;l/^^-^^;l/», 2-*^;t^*x^/l/g, 2- 20 

x^/l/f-*x^;l/S, 2-n-7^^^*x^^a> 2-n-'\*i';l'f *if 4/S> 2 

- n - * ? f-/l/^*x^/l/», 2-n-f->*f^lf;H> S-^fift^alf^S 
, 3-xf;l/f t7Dlf;l/S, 3 - n - 7^/I/^* fu \f. 4 -xf t 7"f ;H 
, 4-n-7ae;l/ft7f*S, 4 - n - 7f ;H« 5-x^/l>^#^>^ 

6 - * ^/l/^* 'N + ^Ug, 6 -x^/Uf-^'N + ^/US, 6 - n - 7^1/^*^* 
8 -*?Jl1-**?1->im. 2- (2' - * \~ ^i/x^/I,^ *) x^;l/S, 4- 
(3' -x h + ->7a 7* 4/ 35, 2- (2* -if;^tif-;Vf*) x^;l/ 

2-7'J*f4-xf;H > 2-^>^^^*x^;l/», 3 - (4* - * ^ ;P ^ y *? )l 
7Dtf;bS, 4-^>^;t'^*7^;l/S, 2 - (2' - ^ y i? )V * * i/ x ^ ;i/ f - * 
) x ^ ;l/ S , 3 - (3'. t7°nlfyl/f ^alf;!/!, 30 

[ 0 0 3 6 ] 

2-7i-;^*lf*S, 2- (4* -)<h*i'7ixy^t) x^;l/«, 2- (2 
' -7i-;^ + i/if*ft) x^;l>*. 3- (2* - 7 x x;b^^-x^;l/^*) 7u 

[ 0 0 3 7 ] 

7 a ^ T-frM. 3-7;l'ta7nif;H, 6 - 7;t/* n 8-7;b*a 

* t * ;l/ M , Z>7 )l*ti **;VM, h'J7;V*D^fAI, 1 , l - J?kKn-;<-7* 
tcif/H^ l, l-i?HFP-/<-7;l'*D-n-7Dlf;H, l, l, 3 - h U t 
Ka-/;-7;^D-n-7Dlf;H 1 l, l - -7k Fp-/^-7;VtD-n-7f ;H 

, l, l h*D-^-7;I/*n-n-^yf ;H, l, l - -7t Fn-^-7;l/ta 40 

- n - ^4- v-zl/Ss 6 - 7/l>* D 'N + i//H > 4 - 7/1/* p ? p^^^/PIL l, 1 - 
•7tFn-/^7/l'*D-n-^i'f;l'i 1 1, l->7kFD-/<-7**D-n-f < 7 

l. l- — Fa-A-7*tD-n - Kf'>;VS, l, l - Kn-/<-7A/ 
*D-n-f F7T-7/H, 1, l--7kFo-^-7*ta-n-'s + ^f>';H 1 ^ 

- 7;l'^-p-n-'\ + ~>;l'S, ■7^nD^f4/l > 2-^DDif;H, 3-)no7Q 
k;H, 4-!>Dn>'?D'\^-7;l/i, 7-^PD'\7f ;H, 8-^PP^^f ;H> 

2, 2, 2-h'J^PPlf/H, 
[ 0 0 3 8 ] 

2 — V: FP^-7xf ;H, 2-kFP + >'7pe;l/i, 3-tFo*i'7'DK*I > 3 
-tFP + ->7f;H, 4 — b FD + , 77f-*l > 6-tFDtJ"\*i'*S 1 5-kF 50 
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D + i"\yf;l/S, 8 — t h'D + i't ^/H, i o-t Ko + v'rv'/H, 1 2 - t F 

o 

[ 0 0 3 9 ] 

R,~R 3 <7>- (X) n ' - zis©zT**it«*fctt*K»or>;-;pa©* 
»Mi:LT(i, 7i-;H, l - t7f 2-t7f;H> 2 - 7 > h 5 -fe x/l/ffi, 
9-7>h7t-;H, 9-^f*-l 0-7yh7t-;H, 9-7x^^-10-7 
y h^t^/l/S, l-7it>h l J;l'S> 2 - 7xt> h 'J/Vi, 3-7it>h'J;H 

. 4-7ifyF | J;i/S, 9-7it>h i ;;H, l o-7it>F'J;H io 

» 9-7i-*-10-7itVhUS, l-^;l'-9-7itVF l J;H > 1-7 
i^*-9-7ityhUS. 2-^f^-9-7ityfy;H, 2-7i-;P-9 
-7it>F'J;H, 1, 8-^^f^-9-7it>hU/H, 1, 8-5 f 7i-;l'- 
9-7it>h l J;H, 2-{'DD-9-7itVFUS. 2-7;l/^a-9-7xt 
>h'J;H, 2, 7--7)ou-9-7ityF l J/l'S, 2, 7--7^;l/-9-7it 
>b'J;H, 2, 7--77i-^-9-7it>F'J7l/I, 2, 7, 
0-7it>F 1 J;H« 2, 7. 9-F'J7i-*-l 0-7itVb'J^I. 
[ 0 0 4 0 ] 

1 - tf U X ;P S , 2-tfix^;l/S % 1 -7xx;l/-2-kfUx/l/», 1 - ^ ^ ;b - 2 - 
tfU-;l/», 2 - 7 -x— 1 - tf 2 - * 1 - tf 4, 5 - ~7 20 

l 6 - 7 x - >t> - l -lfU-^i, 6-/f-;l/-i-ifU-;H£ 

, 6 - tert-7>;l/- 1 - tf 6-f^n'\^->;V-l-ei/-/l/S, 7-7i 

x;l>- l - tf 7 - * /l> - 1 - tf 1/ x , 7-7i-;l/-2-ei/_;H < 

7- yf-;l/-2-trU-;HS x 7 -tert-7^;I/- 2 - tf V-)\>m. 1. 8-77i-A 

- 2 - tf Ux/bS, 1, 8 - 2 - tf U-JVM. 5, 9 - 5> 7 D *\ * i/ >l - 2 

- \±U=-)lsM. 3, 6->77i-A-l-lfl/-*a, 3, 6-v f ^^;l/-l-t?U-/l' 

3, 6 - S?-tert-7^;l/- 1 - tf 8 - ^ ^ - 1 - tf 1/ - 8-tert- 

7f*-l-^!/-^S, 8 - 7 x - ;l/ - 1 - ¥ l<-)im, 9 - 7 x r.;!/- 1 - tf 

a, 9 - 7i-;i/- 2 - e b-^a, 9-*^/t/-2-tri^;i/S, 10-71-^-1 

1 O-^fyl'-l-eiz-zH^ 1 0-7x-/I/-2-ei/r:;H, 10 30 

- * 2 - tf uzi/i/S, g-^f^-i-ei/r/n, 3, 6, B-HJ^f*-i 

-tfU-;l/S. 3, 6, 8 - h U 7 x-;U- 1 - tf Is — frm, 3, 6 - ^ ^ ;l/ - 8 - 7 
x - l - tf 9, 1 0 - S?* 1 - tf 9. 1 0-'77i-^ 

- 1 - tf 4, 9 - V* *)\>- 1 - tf U- 4, 9--77x-*- 1 - tfu 
x/l/», 9, 5 - i?t 2 - tf 4, 5, 9, 1 0 - h V ^ f ^ - 2 - If U 
z;H, 3-7;l/*7>f-;Hx 2-7;l/5f7>7-^;l/Jl£ N 7 - 7;l/^-^>7-^ffi, 

8- 7it7yr-;H, 4 / V 3- + 7'J;;H, 2-^7'J-;H> 4 

-ifijj;-*s, 3-if'js?-/n, 2-tru^-;i/»> 2 - tf >; 5 2 - tf u 

$fs?^;m, 2 - tf 7 3-77-;l/S« 2-77-;Hv 3-^x^;l/S. 2 

- - 2-^>!/77r;H ( 2-^y > 7f*7i^;H> 2 V*U *3S 40 
, 2-f-7v*U;HS, 2-^W**if 4 /'JyH, 2-^> , /f7 > /'J;H, 2-^yy 

-Y5^V'J/H, 4-^f)l/7x-*i, 3-^*7x^*1, 2-^;l/7x~;H 
, 4-If*7i-/l/I, 3-lfH'7x-;l'i < 2-Ifil/7x-;H, 4-11-70 
tf ;l/7 x-;l/», 4-^77aif;l/7x-;H, 2 - ^ y 7a tf * 7 x - /I/S, 4-n- 
7f;Px-;H, 4--l'77f^7x-;l/i 1 4 -sec- 7*f yl/7 x-;l/», 2-sec- 
7f/V7x-;H, 4 - tert-7'f ;P7x-;H, 3 - tert- 7^ ;l/ 7 x - 2-te 
rt7^;P7 x -;1/S> 4-n-^>f;l'7i-;H > 4 --f y^>f ;l/7x-;H, 2- 
^t^>f;L-7x-/H, 4 -tert-^y^;I/7x-;l/S, 4-n-'\^>';b7i-;H 
, 4- (2* -If/l/7fA/) 7x^*1, 4-n-'\7f;l'7i;;H, 4 - n - * ^ 
f^7x-;H. 4- (2' -xf 7 1^/H, 4 -tert-* 7 7^1/7 x - 50 
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;H, 4 - n - f->i7i-lH, 4-n-Ff->A7i-/l/S, 4-n-ff7T>'* 
7i;)H, 4-'>?D^>f*7i^;H, 4 -->^D'\+'>;l/7x-;l'a, 4 - (4 
' -^;l'j'^n'\*^W-7i;;H > 4- (4' -tert- T'f/l' 7 * P'N + S'JU) 7 
x x;t>8, 3-i/^DA^i/*7iz;H, 2-->?D'\+i'/l/7i;Jl'S > 
-i-t7f;H, 6-n-7"f ;l/-2-t7f;H> 2, 4-->'^;I/7i-;H, 3 
, 5->''>(f^7x-;H > 2 , 6 - 7 * + /I 7 x - ;!/ 8 , 2 , 4 - flf *7i^;H 
, 2, 3, 5 - r- U ^^7i^;H, 2, 3, 6 - r- U ^ ^ )l 7 x - ;l/ S , 3, 4, 5 

-h^f^7i-;H, 2, 6--;if;i'7i^;H 1 2, 5 - ^-C V 7*p 7 x - 

2, 6-->VV7'f;l'7i-;H > 2, 4 - 7-tert- 7f ^7 x x/l/g» 2, 5 
-7-tert-7^/l/7xX/l/S, 4, 6 - 7 - tert- 7 4> - 2 - ^ f- )]/ 7 x - ;!/ 2 , 5 10 
-tert-7"f ^-2 - ^f ;l/7xz;l/g 1 4 - tert- 7 A> - 2 , 6 - 7 / f- ;U 7 x - /I/ 

a, 

[ 0 0 4 1 ] 

4-n^->7i-;H, 3-^h + v-7x-;H, 2-^h^->7x-;H> 4-x . 
F + ->7x-;l/S> 3-iF*>'7x-;Vi 1 2-ih + >'7x-;H 1 4-n-7P# 
*i/7 iL-JlM. 3-n-/D**i'7x-4'I, 4 - -f V 7 P # * 7 7 x - * S , 3- 
^V7'D**>'7x-;H 1 2->fy7D**i/7x-;H, 4 - n - 7 h *~77 x x;i/ 

4 7 h*i/7x-*i, 2-sec-7h*i'7x-;l'a> 4 - n 

tf7x-;H, 4-i ,> M^f;K^i'7x-;H > ***f7x-;P 

4-*to^;i/* + i/7x-;H, 2-Hyf;W*->7x;;H> 4 — n — *n 20 

*7;l/**77xX;l/S, 2- (2' -X?-/l/7^;l/**i/) 7xx;l/X. 4-n-*^ 
f** + ->7x-;H, 4-n-f->;W*->7x^;l'S 1 4-n-Ff '✓**+J'7i 
x;i/«, 4-n-f l-??^;^*-^!;^!, 4-i'^nA*i';Vt*->7x-;l'S 

, 2 -7? P '\*7;l/>i-*77 x x;l/8 N 2 h*7- 1 - t7f /H. 4-*h*i/ 
-i-t7f;H> 4-n-7h + ->-i-t7f;H, 5-ih*>>-l-t7f;H 
, 6-^ h*->-2-t7f/H, 6-iFtf-2-t7f*i, 6-n-7r-*7- 
2-^7^/l/S, 6-n-'N*i';H* < >'-2-t7f;H, 7 - * h *F*S- 2 

7-n-7h + ->-2-t7f;H> 2-^;l'-4-^+i/7x-;l/i, 2- 
jtf;V-5-n*'>7xi;H, 3-)tfi-5-^h4 1 i'7i-;H > 3 - x =f- jl - 
5 : ^*->7x-;H, 2-n+v'-4-^f;l'7i-;H> 3-^ 30 
^;l/7xX;l/S, 2, 4-i?^+i/7x-;H, 2, 5 - 5? * h * 7 7 x - , 2, 

6 - -7 h * 7 7 x x;l/S, 3, 4-'7^h*>'7x-;l'i> 3, 5 - 7 * Y * 7 7 x x 
;l/S, 3, 5-7Xr-*7 7xX/l/g % 3, 5-7-n-7r-*7 7xX;l/S, 2-^h 
+ i'-4-Ih^>'7i-/H, 2-n*i'-6-ll>+->7x-/l'J > 3, 4, 5- 
F l J^ + ->7i-;H > 4 - 7i-i7i-;l/i> 3 - 7 x x;U7 x xyl/S, 2 - 7 x 
x;l/7xx;l/S, 4- (4 1 - p< ^ ;l/ 7 x x ;l/ ) 7xx;l/». 4- (3' -*¥-/l/7xX 
;!/) 7x-*I, 4- (4 1 h*77xx;l/) 7x^;H, 4- (4* - n - 7 r- * 
77xX/W 7x^;l/|> 2- (2 1 - ;* h * 7 7 x x;l/) 7x.-)l>m. 4- (4' 
PP7xx;I/) 7I-/H, 3-^f*-4-7x-*7x^;H 1 3-*h+7-4- 
7xx;l/7xX;I/S % 4-7i7+i'7x-*| 1 4 - ( 1 - 7 ^ ;l/ * + 7 ) 7 x x ;K 40 

4- (2-t7f;l/* + -» 7xX/Hk 3-7i/t->7i^;H, 2-7xX* 

7 7 x x ;l/ ffi , 3 - (l-t7f;^ + -» 7xX;l/», 8-7xX + >'-2-*/yx 

4 - 7 fit P 7 x X/l/S, 3-7*^U7x-A'l > 2 - 7/^ D7i-/H, 4 
-^pa7xx;l/g, 3-^nn7x-/H, 2-7pp7xx;1/S, 4 - 7 n t 7 x x 
;!/»> 3-7Dt7x-;H, 2 -7"nt7x^;H> 4-?an - l - t7f 4 
-^DD-2-t7f;H> 6 -7Bt- 2 -^-7^yl/a, 2, 3 - -7 7 )l> * P 7 x x A, 
2, 5-7 7;l/*P7xX/l/ffi, 2, 6-7 7;l/*P7xX;t>ffi, 3, 4 - 7 7 ;!/ # 
P7xx;l/ffi, 3. 5 -->'7l^D7x-;H, 2. 3 - 7 7 P P 7 x x ;l/ g % 2, 4- 
77PP7xx;l>» x 2, 5 -7^PP7xx;l/S % 3, 4 - 7 7 P P 7 x x ;l/£ , 3. 
5-7 7PP7xX/l/g % 2, 5-7 7P ; e7xx;l/g N 2, 4, 6-h'J7PP7xX 50 
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2, 4-^^DD-l-f7f;H, 1, 6 - 7* P P - 2 - t7f 2-7 
;Un-4-^;l/7i-;H, 2-7**0-5-^*71^*8, 3-7 * * p - 
2-^*7i-*I, 3-7**n-4-^*7i-*i, 2 -*?■*- 4 - 7** 
D7i;*l, 2-*? L *-5-7**P7xX*S, 3-^*-4-7/WQ7i- 
*S, 2-*Da-4-^;l'7i-*l, 2-?an-4-^;l/7i-;H, 2 - ? 
pp-5-^^*7xx*S, 2-?od-6-^*7i-;H, 2-*^* -3-* 
d n 7 x - * 8 , 2-^f*-3-^oa7i;*I, 2-^^*-4-^dp7x-* 
8 , 3-;*^*-4-^PP7xX*8, 2 - ? P P - 4 . 6--7^f*7i-*S, 2 
|-+->-4-7**07x-*S, 2-7**P-4-;*h*77xX*S, 2-7 
**P- 4 -X Ft-77i^*S, 2-7A*a-6-^ + ->7i^AS, 3-7** 10 
D-4-ll-ti/7i~*I, 3-*DD-4-^+J'7i-*8, 2-;*h*7-5 
-Jpd7i-jH, 3-^^->-6-?nn7i;*I, 5-)aa-2, 4 - 7 

h*->7x^*i^f tf k cnsiciss^nsfccftis^o 

[ 0 0 4 2 ] 

R,~R 3 <D- (X) n ' -Za0Z0S*Sfett*M077* + *i0**MfcL 
T (i , Ix.!f, ^ 7 -7 * 8 , a - * =9- * ^ 7 -7 * 8 , a - X f- * ^ 7 7 * S , 7 x * * 
8, o-^^*7x^.^*S, ?-^/l/7i^f*i, a, a-i'^f ;W>f*;H, 
a, a--7^f;l/7i^f*I, 4-^^*7x^-^*8, 4 - * ^ * ^7 7*8 , 3- 

7**^77*8, 2 - * *'*>$?* 8, 4 -x^*^77*S, 2-x^*"<77* 
8, 4 ->f V 7P tf*^>S?*S, 4 -tert-7? < -*^77*8, 2 - tert- 7 ^ *^ 7 20 
7*8, 4 - tert-'* 7^*^ 7 7*8, 4 - '7 <7 P 'N * '7 * * 7 7 * 8 , 4-n-*^ 
^*^7-7*S, 4 -tert-*?7 t *^77*8, 4-7D*^77*8, 4-^77* 
^77*8, 4-7x^^*^77*8, 4 - 7 xX*^77*S, 4- (4' -^^* 
7xx*) ^7-7*8, 4 - * Y *;7^77*S, 2 - * h *7-<77*8, 2-iF* 
7^77*8, 4 - n -7 h *7^77*8, 4 - n - 'N 7^ * * * 7 ^ 7 7*8, 4- 
n - x 7 * * * 7 ^ 7 7 * 8 , 4-n--rh7f f 7***7^7 7*8, 4 - n - 
7* 7 * * * 7 ^ 7 -7 * 8 , 3 . 4 - '7 ^ h * 7 ^ > 7 * 8 , 4 - * V * -7 ^ ^ * ^ 7 7 * 
8, 4 -777 1**7*^*^77*8, 4 -7 'J ***7"*77*8, 4-t£x*** 
7^^*^77*8, 4 - ^ 7 7 * * * 7 7 7 * 8 , 4 - 7 x * ^ * * * 7 ^ 7 7 * 8 
, 4 - 7 x X * * * 7 ^ 7 7 * 8 , 3 - 7 x X * * * 7 ^ 7 7 * 8 , 30 

4 - t Kp*7^>7*8, 3 - K P * 7^ 7 7*8, 2 - \L K P * 7^ 7 7*8, 
4-tKP*7-3-^h*7^>7*8, 4-7**P^>7*8, 2-7**P^<> 
7*8, 4-^PP^7 7*8, 3-7pp^>7*8, 2-^PP^77*8, 3. 4 
-7*pp^>7*8, 2-7*7U*8, -77i^;Mf;H, 1-7-7^**^*8 
, 2-t7f/Mf*S4^077*=f*I5flf5ut!!)<T't5« 
[ 0 0 4 3 ] 

- (x) n* - zm<Dxii.mmm^^rcii^nm^^mL, &z l < amm®? 

*m?o - (X) n ' -ZlCn' ttOSftttl*at. 
[ 0 0 4 4 ] 

-fl&S ( 1 ) fg? h5 7 ^ Vft-g-^tCfcl^T, 1 , mtJ J; tf n (i 0 ~ 4 ©SIS^S* 40 
, 1, m*5 «t n tt$F£ L < tt 0 ~ 3 <Dg&£« U, iOJfl L<flO~2®M$St 

o 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

-»a (i) t'gjns?; 7fc#«fc*i^T, a : teirf a 2 tiTi-»S (2) ( 

it 6) fgjnSS^St. 
[ 0 0 4 7 ] 
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lit 6 ] 

Ar^ N .Ar 2 



(2) 



[ 0 0 4 8 ] 

(j^, Ar, feitf A r 2 ttS«Sfctt*ll©7 U -;H. B&$fc(i*B&©K8 

A r , feitfArzil', S^C^^LTi* Jg^LT^TfeJ:^) 
[ 0 0 4 9 ] 

-)SiC (2) fl^nSSIi^o^T, Ar, *5<kt/ A r 2 BlilSftttSfiJIOT'J- 
B&3: fctt*B*©B«. #««$fcfcJ:«#©7;l/*;l>S, S&^fctt 

[ 0 0 5 0 ] 

jfJKIi^ ^^i?S6~3 0Oll!Sft{i*ll5O7'J-;H, mmm?%L 1 ~ 2 

0 oiii (i * a & £> it #Rgg£ /c a ^ « © 7 

~3 0©B»*fctt*B»©77/l/*;HS*«L, <}: 9 # £ L < , Kslli»^ §& 6 ~ 2 5 
©B«*fctt*H»©7 U-^aS, KilIC?$(l~l 5 ©B&£ fcf±*B&©M> 20 

To 
[ 0 0 5 1 ] 

A r , feirfA r 2 S fc ti*Ift©7 'J -;H©Ifti t L T t± , - (X) n ' 

U c 
[ 0 0 5 2 ] 

A r , Is&XfK r 2 © B & $ fc (± * S& © B . ftlii«<D7;V + ;HOift 

WfcLTti* - (X) n' - Z £ © Z © B& * fc tt * B& ,©B m . »8ISft«a«<07 
;l,*;I/S©Jlf*Mfc LT*»:ffcB»*;fcti*Bifc©M, ft-i&igS fc « H © 7 ;V « 30 

[ 0 0 5 3 ] 

A r , ft* tf A r 2 ©B«*fctt*fi»©77rt/*/l/3l©*ttHfc LTtt» - (X) n 
' - ZSOZ«)MSfttt*lj)i<!)77^*S«!)I#« fcLT£tffcB«Sfctt*B» 

077;l'*;l'I*fif5ci:A'Tft5, 

[ 0 0 5 4 ] 

-agS (1) Ti^nS 7 5 >ft«-»lC*^T, siJ:fftttO~5fl)i»*Sl, s 
+ 1^5, t+mi5T*6!)> s feitf t ©'>& < fc-tftt 1 J-X ± © S 3& T* £ 3 „ S? 3: 
L < (i , sfcitft© AM ~ 3 -p&'K <fc 9 £ L < fct , s <£ tf t © '> 
4<ti-**<l~2f*D> £ 6 C » £ L < (i , s J: t © '> & < £ t> 1 T* & 40 

So 

[ 0 0 5 5 ] 

*«W©-a9S (1) 7S?n575>ft^itt, ^<Ollf*^Stt5tOT*$5 

^©SF* 3 8©«l*«CSt. 
-1- :-6SS (3) (ft 7) -eBSnSZ^fc^ft, 
[ 0 0 5 6 ] 
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lit 7 ] 

N 




(3) 



10 



[ 0 0 5 7 ] 

(5£4K R, 33 «fc t? R 2 it , ^nyyil?, *5^tt-.(X) n ' - Zl ( S * . Z(±B 
&$fc«*B&(DiS8i> fcti^«©7^*;I/«> B& 3: « *B&© 7 D 

, £5 W±fifc$fc{i*B&<D77;]/*/l'»£at X itmmfcTZ L 

m. - (x) n' - zi cssf. z fctt*B&aitsu ftttsrfctt 

l«(D7;l' + /l'a, |»Sfttt*illorU-*i, &3^ttB&**:«*B&<075/l' 
*;H«SL, XttKJRS^SfcttWH.lR? *«L» n* « 0 £ ti 1 £ *f ) £«L> 
U m*J:0 l nB;0-4OiR4S[l, U m*«J:tfnjbt2tt±0«'&, R 1 ~ R 3 f i ^ 20 

nznmrn? zw&mm±T*m*&i&LT^T «><t < , a r , fc^t/A r 2 aiiasfctt 

*fft©7'J-;H, B&t: fcf±*B&©Itgi, ^ii, $ fcttSltt©7;P*;H, & 5 
^lii«l*fttt*i«(D77^*;H*iL, A r , *3<fct/A r 2 tf, S ^ (C L T S 
£Jgfi£ LTI^T fe J: < , -NAr, A r 2 © B &(u B > -tf V <D o - {4 , m - ffl *3 <fc 

t>*p-{a^e»S(fn5ffiS<DB«!{SBT'fe5] 

[ 0 0 5 8 ] 

- 2 - : -IttS (1) Kfel^T* s*5 ( fctft<Dif-&e>fr-73#OT'&?K 2 JGl± 
OlST*$D, R , *3 <fc t>* R 2 fi , AD^ygf, & 3 ^ fi , - (X) n ' - Zl ( 5£ * 
, Z (iB&£ fcttM&QHSU »tt»*fcttatt©7>l/+-;l/lt, B&3: ft:(i*B&©7 
U-;l/«, &$ ^«B&t ftii*SlSiD77^ + ;l/I^i L, x ctttXff? £ fctitt It B 30 

n ' « 0 £ fc« 1 ) *S U R 3 liApyvgf, B&fcL<«:*B& 

©757*. ftSl^tt, - (X) n* -Z* (St, Z » B & * fc (± * B & ©.* « , »tt 
**fctt«tt©7;I/*;HS» B&£ fc«*B&<D7 0 -/H, & S W± B& * (± *B& 
077^*;Va5iL< X fcfctBSSfl? L, n' « 0 £ Tc it 1 Z m T ) 

^8t7$ y\t&m<, 

[ 0 0 5 9 ] 

- 3 - : -»3S ( 1 ) KtJ^T, A , 33 <fc tf A 2 A'KTOtft ) * fctt (a) £SS 
L . R, fcitfRzfi, Aoyygf, & 3 fct . - (X) n' - ZS (S 4> , Zfifi 

issftiiisi^oii^ ftmmz. rcitmvi<DT fr*)i>m. b&£ fc«*B&©7 u 

, WiB&£fc(i*Bgl<D77;l/*/l'»£«L, x tt & sSS II ? £ fc H: fig S f> ^ £ S L 40 
» n ' (i0^fc(±l^a-T) ^iU R 3 «^d^>M?. l«5tL<ti*tft07 5/ 
- (X) n 1 -Zl (S4>, Z f±fi&£ fctt*B&<DM. »«ISfett 
1U5»7;1' + ;H > HS$ftli*l^©7'J-;H > & S B& * fc it * BSS4) 7 7 jV 

xttiiif^feiiig^gfsii, n' tio$fta *m?T 

[ 0 0 6 0 ] 

(>f) : -fiSS ( 1 ) Efc^Tx s fe«ttf t tf^ft^ft 1 i*±.(om®.T°&z> 
a, fc£t? a 2 ©'>4<tfe-^tt*y+-9-uy«o«^ufc'<yHf>«±op-ffl«» 

[ 0 0 6 1 ] 50 
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fkW (a) : ( 1 ) fcfc^T, s J: tf t A^*n^n 1 W±©fiE 1ST* 0 , A , 

, fc *tf/S-fctt A 2 <Z>-«j£ ( 2 ) T'UnSSlCfe^T^ A r , 35 <fctf/*fctt A r 
[ 0 0 6 2 ] 

tint isT &mtcmm rt&et&s. 

[ 0 0 6 3 ] 

2 Xtt 3 <D^£&T?ig> 0 , * 9 Hft L < it, s *3 <fc XS t <D if ^ h - * # 0 T* & 0 , ffi # 10 
[ 0 0 6 4 ] 

- 3 -©JfcfjgfC&I^T, icfctf*, A, *5J:tfA 2 CD$?$ Ll,>R&{i 

B ft * m-{&:feJ:tf/S;fcW:o-ffi-e*»K f ©fift^btt Lttt, A, £ A 2 # 
m-fi[R:H«bfc«tt, A, # m 9 , A 2 # o-tifclftLfcai, £3 A 

, **tf a 2 A<o-fafcs^tfc«flg(D3ffl<Dgp^p.a^nsffl*^to-a-^fe5*^ 

L < & % A, feJ:tfA 2 *'m-fi(Cl^Lft«I, fcLOi, A, A'm-fifSt), A 2 
o - ft £B & Lfc#ffilT- & 9 , £ 9 $?* L < ti, A, feiO*A 2 ^m-fiCSSJLft« 

[ 0 0 6 5 ] 20 

- 3 - © Jfc !§ fc 33 T , * (P) C 35 It S A r , }5 <£ tf / £ fc & A r. 2 <D 3 ^ IX ± £> 
SS^gHtTfcfftS Lia> R, ~R 3 (X) n" -ZiOZtJSllS 

*mt,fZ c ttfT-ZZtf. »SL<tt, fi&£ fc{i*B&<D7 > h •7-tr-;l/a, B&$fc 
&*B&£>:7i>h U;I/»s &SWifi$$fc{±*B&cD£U-;bS£WSd£#T-£ 

[ 0 0 6 6 ] 

5* -r ft 5 c t s at 8 ) ~ (fb3 2) % *«H{icn&fciB£sns 30 

t> T? fcl & !/"> o 
[ 0 0 6 7 ] 
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[ 0 0 6 8 ] 
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*5zw<D-M#. (i) T-sshsr s y{t&V9&n3W&%i<oi3&ic& o mm? * c t 

ifi T* * 5 o 
[ 0 0 9 3 ] 

-«it (1) f«?tl575y<k^ftOlS (Ik 33) 
[ 0 0 9 4 ] 
[ ft 3 3 ] 



(R 2 ) 




H2N NH 2 



(Ri)i 




(Li)i (L 2 ) 8 



=^(Ri)i 



A-,-H or A 2 -H 
(D) (D") 



(A 2 ), (Ai) s 



!R 3 )n 




(1) 



(C) 



10 



20 



[ 0 0 9 5 ] 

[^ff % R 1 ~ R 3 % A , 

Ift^SL, L, 33 <fc tf L 

[ 0 0 9 6 ] 

^f&fc?S, -«£ (A) 

*RiS«*» (O 



*S <£ T>* A 2 , 1 . m, n „ s 33 <£ t f± - US S ( 1 ) i: R! « 0 



T*3l 3 n*fb (B) T*«*ft*S>72 Vffc^tt 
TatSti**/*"*'; >ft^»*«iit, -IRS (C 



( L ■ feitf/SftttLz ) (D) ft 



) n* 7 5 >{fc£*5j£g[j8-f * d t#T*2 So -K5£ (C) f$ftl5*;* 

•9- u >ft^*©«i6tt, -ras (a) fajnsft^it, -ass (b) T-st£fts^7 
}§«) 4>, jdjr* 5 c t-e^fig-r* c t#T*t *„ sfe, -ass co T-g^n^ft^-ti 

fc^-IRS (D) J: tf/S fcti-USS (D' ) T'i2tl575 7 i: © S(S (i . -« 

S (C) T*g£nsffc^£, -ttsS (D) 33<fc /£ feti-ISS ( D ' ) T-SiSftSft 

lA'J'JA, tert-7 r- + # U H, tert-7 h * * r- U 7 A ^ <D &&£») , 33 J: 0? 

y-^A/h'J (tert-7^^) *X7^, ll'W^7A/i ? >')0'\^i/;l-7i-;l' 40 
*X70, hUX (^'<>^yf>7th» S?/<5 9 J*? 1*/ V 'J (tert-7^;l/*X 
7f >) , FUX (^yj^UfyrVry) A/*; (tert-7?)l) 7xX 

/b * X 7 * > , h 'J X (i?^y-;'Jfy7'feF» -7A7-77i/'7 (tert-7 ^ ;l/ ) > 

[ 0 0 9 7 ] 

sscti, -»s (o -c-ssn;Mk-&ti£, (d) **tf/*fct*-*s-(D 

ItlCttfftS. 50 
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[ 0 0 9 8 ] 

iff* -8SS (A) ■**«ft*ftd*tt» WTOXS (ft 3 4) fc* 0 Hfif« 

[ 0 0 9 9 ] 




[0100] 

C^pf, L, feitfL 2 > R | feitfR 2 , L i> s*J* tf ttt-*5£ ( 1 ) *5<fct>* ( 2 ) 
[0101] 

?Kt>%, -8SS (E) T-StS ft 3 U>M#*IKka<J (ffljLfcf, 

kj: *)wut?zc -ass (a) Tfssnftft^ttSMifi-rftc fc**ta* 

[0102] 

©MMfc, ( 1 ) T««n*75m**i>4< t*> lffl$W-T5Ji^ / >^< 

[0103] 

xmrnrnzmtetcmomj-ffiftit: it-isoifi^tts c tttx-z «• f£)t 

ic 2 U R«IHi: Affile tR».ft-iao*f •*tt*c 

[0104] 

Efc^T. &A*lt&**rf SJffc*ftgM£W^SJf£SU4(clSttTfitiiK-f 5 c i T? # 
5. 

[0105] 

*«w©w«*»«)tt*?K:*^T, -ass (i) Ti?ns 7 s. «wa 

[0 1 0 6] 

♦awoaMWBWE^icfe^T, -ass (1) fg?n57$y<t^»a. 
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[0107] 

nxmomamn&xntromi&t lthl* »Kis«n5U-ea4^*'« mats. 
(EL-D ®m/iEiL&\®m®/KX®/M?&x®mm/m®mm? chd , ( 
el-2) mm/iEH^xmmm/^ytm/mmmm^ (02) » (el-3) mm/ft 
K®/m?&xmmm/®®mm? (03) . (el-4) mm/axm/tommm? ( 

04) ft zzmif 5 C i: tfT* So ^6tcfi. 2gftJi£ffi^&A«JjMJiT'tfc#iiA,7cJ£ 
© (EL-5) B*/iE?LaX*2SJi/*?ttX*2IH/fi3ttH/*?aX»3ia/l8S 
SSR? (05) kfSCttTtS. (EL-4) ©$!©*?«**: LT(4» 5E3t 

S t LT«)t»a»*-il»ffiTf-»©«*ISK«»««fcS!OJR?» (EL-6) «3tH 

®®K®&i<i£rcm<om¥ (06) , (e l - 7) ajtet LxiE?LaAift^BK^fc<fct>* 

fgftjfitffcE^Stffc-HfcB^-awmaifflfcRfcStffcS©*? (0 7) » (E L- 

}# S •£ S <D Jfl ^ (08) (D^fn7?&t>ttJ;^ = 
[0108] 

©g©*?e*^T, e a a- a maw* «3t»» *?a-A»a&jB**«Ktt*c Rjffi 

[0109] 

j?* L^WaWftaftHS^OllUStt* (EL-1) i*f, (EL-Z)a*f. (E 
L-5) mm?, (EL-6) SJR?* fctt (EL-7) gSJR?T*fc »K i9!f*U(i 

, (Ei-i) s*?, (el-2) iif sfttt (el-7) 

[01 10] 

(01) tC^-T (EL-l) »«/IE?La:AliBJB/«ttJB/W?a:Atl3Sffl/IBtti!* 
[0111] 

(0D tcfc^T, zumm. 3itiEii&xmms. m^xm. saw? 

aA$&&jf, 6ttMs 7 itmmz*?o 

[0112] 

i * - h » # U x - -r ;l/ x ;1/ * > , *'J7*"iu-h, XV 9 

fr^iSis^fffitscttt'ts. ?e.tc. «9Atf» *7-7y**-r, 

[0113] 

, =w</l/K x«y*;K ;<tf*i, r^^XfV, »<k-f^S?»A ( 

I n 2 O 3 ) , gfcS ( S n 0 2 ) , ftfcSft. I T 0 UVffA • f > • H' 
: Indium Tin Oxide) ,.#ijf*7x>, *U lfD-*42**lf *C 
ttfTtS. iltt&©m«tfStt#il!'?teJ8 LT *> <fc < . **^tt8SflfJB LT fc*^. 
[0114] 



(46) 
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[0115] 
[0 116] 

»«©JP*ttffiffl*-**tt*f80#Kefc«fc*tf* 5~10 00nm@fi, <fe 

9$?3:L<fcU 1 0~ 5 0 0 nmgIli:ISt5. 
[01 17] 

iE?LttX$S)M® 3 (is Bifiifr e> <DIE?L (*-/!>) © A £ S A C f * ft ft! , fcitfSA 
[01 18] 

tf^oBi*, 4?u^^7xy*5<tt>* ; e<o^^i*, # y - n - ei**/i/rt»;-*ft if) 
^/>*<i:feiaffifflLT©«-rsiit^T?*So 

[0119] 

TE&&xmmmm*m? zit&VB&s man*®® lt^j: < , *fctt«»flffflLTt,<i: 

[0120] 

*«HB©W«*ISt»Jt* ; f tt» !fH<«. IJLIi-Atiatflfc-ttsS (1) T'«$n5 

w<d-m (1) ?s?n37 = >ft^^K^oiE?LftAffiiiiii*tt5ft^iiifctT 

(4, h'J7'J-/I/7S>««* 4. 4' -ex (N-7i-*-N- (4" - 

^A7i^;M 75/] -1. 1* -K7i-*, 4, 4' -ex (N-7i-;l/-N 

- ( 3 " - * * >l> 7 x - Jl ) 75/) -1. 1 1 -Oi-;K 4, 4' -ex [ N - 7 
i - ;V - N - (3"-n+v7i-*) 75/) -1, 1' -tf7i-;W 4, 4' - 

ex (N-7i-^-N- ( i " -±7^;iO 7 5/) - i , i ' -e7i-;K 3, 3 

• _o;^^.;i / _4 i 4 • - tTX [N-7x-;l'-N - ( 3 " - / ^ 7 x ^ ;V ) 75/) 
-1, 1 ' - t7i-;K 1, I - ex (4* - [N , N-7 (4" - ^^71-*) 
75/] 7 x - )V ) i/ $ P *\ * "9- > , 9, 10-ex (N- (4' -^f;V7i-/l') - 
N _ ( 4 - - „- 7f*7i-;l') 75/) 7ityM/>> 3, 8-ex (N, N-v 5 
7 x - ;P 7 5 / ) - 6-7i-;V7itVh')'7y, 4 N . n - e x [ 4 " , 

4" • -ex [ N ' . N' -V (4-/^;l/7x-yl/) 75/] e 7 x — * - 4 - 4 )\> ) 
?-ijy > N, N' -ex [4- (-77x-;l/7 5 /) 7i-A) -N, N ' -5?7x- 
,1,-1, 3-'775My€>, N, N' -ex (4- (-771-^757) 7i-*) 
-N, N ' -77i-*-l, 4--77^^V'SV, 5, 5"-ex (4 - (ex [4 
-/^;l/7x-;l/]75/)7x-;l/-2, 2* : 5' , 2"-*-^*7x^ 1, 3 

, s-h'jx (•77i-;i'7.;;) ^>^>> 4, 4 ' , 4 " - h y x (n -*;i/MVy 

of fU) h 'J 7x-7l/7 5 4 , 4 ' , 4" - h 'J X [ N , N - ex (4 " ' -tert-7 
=f- )\> e 7 x - ;l/ - 4 " " - ■< ;l/ ) 7 5 / ) MJ7i-*75>, 1. 3. 5 — h y X [ N 

- (4* - 7 x - ;l/ 7 5 / ] ^ > -if > & £ > #y^;*:7xy:fc*<J; # U - 
N - e^;l/ A (f^ffllSft^J; 0 »* t v„ 

[0121] 

(l) T*ig£tt57 5 >{t£tli:ffi<DIE?L&Ai!ft£Wf * ft: £ » * 0f fli * £ if 
E?L&A«*&/if fc£46 3-fl8:£ (I) T*3t « ft 5 7 5 > fb£ »0S Wffi fi » 
<C±, 0. lfiffi%J^±. <fcyff$L<«. 0. 5-99. 9fiffl%. £ £ KffS: L < & 
3-9 7ffiffi%T'&3 0 
[0 1 2 2] 
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[0123] 
[ 0 l 2 4 ] 

-Has (i) fssns 7 5 ^{b-&*wwof8*»^**-r zit&vs t it», fflua: 

;/ * S/* x > , 9, l Q - i? 7 3. - )IT y Y "7 *.y , 9, l O-a ( 7 x x /I/ x x ;b ) 
7>h7tV> l, 4-ex (9* -x^-;l/7>h-t?-/l/) ^ > > , 4, 4' - If X 
(9" -ifr;l/7yh7t^;l/) (?7i^;K [f , f] .^>f/ [l,2,3-cd 

mm* z it stint Lxm&Lkit&tozmtf* c k^fts) , [«u 
tf,>yx (8-^yj/7-h) 7*5-n, ex ( 1 o - > v [h] * s u / 9 

- h ) ^iJU^A, 2 - (2' -tFD*i'7i-^) <yVf-7 V*- )\><D ffitS^ , 4 - 

jK>©^UU'^A*. 5-tFD + ->77^>07^^')Afi) . X ^ > !i§ » [ 
Ixtf, l, l, 4, 4-f F77i-*-l, 3-7^^1^, 4, 4' -ex (2, 20 
2 - 7 x x ;l/ e x ;I, ) t£ 7 x X 4, 4 ' - £ X [ ( 1 , 1, 2-h'J7x-^)X 
xx/H e7i-;H , ^YiJ>l«ft; (W*.fcT» ^V'JVl, * T V > 6 „ n>J>7 
, * v y > 3 0 , >7';>10 6, ?VJ>1 38, ^V'jyi 5 1, ?TIJV1 52, 
JT'JVI 53, J 7 !J V 3 0 7, ^yV3 1 1, J 7 !) y 3 1 4, i' 7 !) > 3 3 4 , 
^'J> 3 3 8 > >7Uy 3 4 3 , * V U > 5 0 0 ) , e 7 >"^aStt (AH* if, D C M 1 
, DCM2) , t + ^V>ilft (ffilfctf* t^^yF) , ^WJ-7 V-A>®mto, 

©Hgtt. #U 7xXl^;/:}3 < fctf ^©SS^tt, <H'J7;KbVfeJ;tff ©lift, *'J7 

?-7i^U>e;l/y6ct:tffOlift 1 ^U-t7^L'^exU^fc £ fcD*x-tDil«», 
I - Oiiftf IfSilt^-ptSc (1) T'*£ 

py|f#, &nmmm<£&vi. hV7v-*7*>nm#* #«&JSf8f*fc<fctfxx/p 

[0125] 

'Sfc, #§8IH©*r»*»«)fcaS?©«ttJ§Kti, -ftsS (1) T-gftlS 7 5 yfc^i 

[0126] 40 
c c XMftftK&VXtSWst LTtt, h UX (2-7xx;H£>J 5 i^/I/) -f 'J 

hUX [2- (2 f -7;l/>a 7xx;U) Vf U S^H -T U 1> X» JB # » £X 
( 2 - 7 x x ;!/ 1! U ;l/ ) 7-fex;I/7-trhxh^U> ? 7Agift. tTX [2 - (2* . 4' 

- S?7;l/* D 7 x x;]/) ey^;l/] 7-trx^7-fe h r h -f U •> 2. 3, 7, 8 
, 12, 13, 17, 18-**jHf*-21H, 2 3H^;l/7,f 

5 C £: # 7? # 3 „ 
[0127] 

*HWOW««W%7tsg?(i. ¥£Kmic-®i& (l) T-i?n575>ft^«l^tfiL 
[0128] 50 
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-95* (1) T?a**l*7 5 V<fc£tofc-tt5S (1) T?aSft*7 5J/{fc3-1fcJWtt©» 
ft(91%tt5ft^?!!^§ffltSi^> IBJtJB* tc £465-95* (1) T^?n575> 
ft£»Ofl£ti* Sf* L < (±, 0. 00 1-99. 9 9 9 li%(Cil5t 5o 
[01 29] 

fgftSfis J. Appl.Phys. , 65, 3610 (1989) . WBB¥ 5 - 2 1 4 3 3 2 ^^$8(;: 
IB^cOJc^fC *X Hfc-&«J yx h ( K - A > h ) fr<Z>Bl8.? 5 c & RT^Tfe 

[0130] 

£fc?X Hb&ttfc LTffifflt 5 C £ & nTfr6T*£S„ -95* (1) T*«£nS75y 10 
[0131] 

-95* (1) ■p««ftS7 5>ft*ft**XHfc^fti:l/Ta)l6)lt»it«*^. - 
95* ( i ) t'ijnsr = vfts-tofc** l r, yxh fb-&W», »SUti. 0. 001 

*>f>40li%, it) $? * L < fi , 0. 0 1~3011%« $P>fCff$L<(iO. 1-2 

o an%ffiffl-r £ 

#«l!li©*r«a#*f8ttSR? tt, »*L<tt, fgftBfc-95* (1) 7iSn57 5>ft 
^«**Xh»ffitLT^tS. 20 
[0132] 

-95* (1) fi?tl575>ft^tl^*Xh«fii:LT, flfi © ?g ft ttfig * *f f 5 
itfffltS^^, «3tS* fci5»S-«* (1) T?*«h«75yft^»tt. ffH< 
, 40. 0%~99. 9 % T' & 9 . <fc »? $F £ L < fct . 60. 0-99. 9 g « % T? * S 

o 

[0133] 

yXh#SOffifflfl{i, -95* (1) TasniTSyft^tWLTO. 00 1- 4 
011%, ffSKli, 0. 05~30il%> iDifiUf^ 0. l~20li%T' 

[0134] 30 

£fc» -95* (1) T'«£ n§ 7 2- >fb-&«j*, yx httnt lTHV>T»«lt»ll 

[0135] 

-95* (1) 1?iJn57 5V<t^i*yxhtlSklTffiIt51^, -95* (1) 
T-S£tt37 = y{fc-a-^£, 0. 0 0 1 - 4 011%, <fc 0 £? $ L < (i , 0 

. 0 1 - 3 0 fi tt % , ^eiCjifS L<ii, 0. l~20ll%«fflt5 o 
[0136] 

[0137] 

*f£W<Dmmmftftftm?te. »* L < tt«?j±A^^@C-95* (l) fSJtl57 

©-95* (1) T?a«ns75yft:^*JWii.o«?axii2Sii<i6*«r"rsfl:^«fc LTtt 
, w«s&jg§§f*> **?$>7V-;nii*tt* hi;77-^«i#, hU7^>m 

ss, tit. mm&m$kto£ lt&, w*.tf, h'jx (8-*/u/5-h) 7^5^* 

Atg©#$7/l/ = :i<*A£§ft. ex (1 0-^>V [h] * / »J / 7 - h) ^'J'J^AH 50 
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><D7 )1<5.-V l±t&m*mif % C ttfT'Z 5. 8H<li> *%m<D-®& (1) T*«S 
ft«7 5 Z/it&toZrcl&GmTfr^-V AgfttT'fc5„ il CT*W«$7/t/ ~ -*7A§gtttfci: 

[0138] 

ffilAtf, -«5S (a) 85 S (c) fS?n5<fc^i*^tf5Ci^T'f 5„ 

[01 39] 

( Q ) 3 — A 1 ( a ) 

(5S$» QttK'»*fctt*eR«© 8 U hEffl^**-r) 10 
[0140] 

(Q)z-Al-O-L' (b) 
(5£tf, Q(±B&£fctt*B&<D 8 U /5- hSffi^^r^L, O-L* li7i/7 

[0141] 

(Q) 2 - A 1 - 0 - A 1 - (Q) 2 (c) 
(3£*, Q fiB&£ fc(i*B«!© 8 U / 9- h BEfii?#St) 
[01 42] 

8- + ;y/7-h) 7 ;i> ~ r: 7 a , h y x (5-*?-/i/-8-*/y>5-h) 7;i/ 5 

^7 A. h'JX (3, 4-->"^;l'-8-^;'J/7-h).7;R;7A > hUX (4. 
5-->^f;l/-8-t/'J/7-h) 7 ;!/ 5 ^ «7 A , h'JX (4, 6 - ~>' * ^ ;t/ - 8 - * 
/ U / 7 - h ) 7;H-7A, 
[0143] 

IfX (2-^f-;l/-8-^y'J/v-h) (7i/7-F) 7 ;U 5 ^ -7 A . e X ( 2 - 
^f*-8-*/"jy7-h) (2-^f;P7i/7-h) 7 ;P = - -7 A . e X ( 2 - * 
^ /l> - 8 - * / >J / 9 - h ) (3-^A7i/7-F) 7iV5-!)i, (2-/f . 

;l/-8-*/y/7-h) C4-^f;l/7i/7-F) 7/R-7A, ex ( 2 - * ^ ;!/ 
-8-*/U/7-h) (2-7i-;l/7i/7-H 7^5-')i>, tTX ( 2 - * ^ ^ 30 
-8-*7'J77-h) (3 - 7i-*7i/5- h) 7^;-7A« ex ( 2 - * ^ 
-8- + 7'J/7-h) (4-7i-*7i/7-h) 7;l/$-7A, IfX (2-^^;P 
-8-^/'J/7-h) (2. 3->'^;l'7iy7-l<) 7 5 ^ •> A > ex ( 2 - * 
^*-8-*/U/7-h) (2, 6-7^*7i/7-h) 7^5-^A, ex (2 
-*^7l/-8-*/y/7-h) (3, 4-'7^f;l/7i/7-h) 7 ;U 5^ 7 A , e X 
(2-^/l/-8-*/U/7-H (3, 5--7^*7iy5-h) 7/l/5^7A, 
ex ( 2 - * 8 'J / 7- b ) (3. 5-^-tert-7*f ;l'7i/7-h) 7 

*5^7A, ex (2-^f;l--8-t;'J/'7-l>) (2, 6--77i^/l/7i;7- 
b ) 7;H-'7A, ex (2-^f;l/-8-*/'J/7-F) (2, 4, 6 - b U 7 x ^ 
*-7i/7-h) 7 ;b ~ r: 7 A , ex (2-*f-;l/-8-*/'J/7-b) (2, 4, 6 40 
-h^f*7i77-M 7 ;l^-<> A , ex (2-^f/l'-8-*y' l J/7-l>) ( 
2, 4, 5, 6-f F7^*7i/7-h) 7;l/5-7A« ex (2-*?-;l/-8-* 
/•J/7-h) (1- + 7F5-F) 7 A/ 5 ^ 7 A . ex (2-^f*-8- + /'jy7 
- b ) (2 - t7 b 5 - b ) 7/K-7A> ex (2, 4 - -^f* - 8 - */"J / 7- 
b ) (2-7i;/l/7i/'7-h) 7;R^'>A > ex (2. 4-S>*f-/l/-8-*yU 
/ 7 - b ) (3-7ir^7i/7-n 7/1/S^^i, ex (2, 4-^^^;l/-8- 
*/'J/7-h) (4-7i-;l/7i/7-l>) 7;l/5-^A, ex (2, 4 - ;* ^ ;!/ 
-8- + 7'J/7-h) (3, 5--7^f*7i/7-F) 7;1/5^^A, ex (2, 4 
-^^f*-8-*/'jy7-h) (3, 5 -^-tert-7^;b7x / y~ b) 7 ;l/ 5 - 
7 A> 50 
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[0144] 

ex (2-^;l/-8- + /'J/7-n 7;I/5-<>A-/i-**V-£X ( 2 - * 
;l/-8- + /'jy7-h) 7 /l/ 5 x A , (fx (2. 4-> ! ^A'-8-*/ l J;7-l- 
) 7;l/ = x<>A-/i-**V-ex (2, 4-^^^-8-*yjy7-h) 7 /I/ 5 X 
V A , (2-^f4/-4-lf;l/-8-*/'j;7-h) 7/V5-fi-|i-**V 

-ex (2-^f^-4-lf*-8- + /U/7-h) 7;H-^A> ex (2-*? 
;l/-4-^h*^-8- + />J/7-h) /^i-fA-ii-t + V- ex (2-^t^;l/ 
-4-^4->-8-*/'J/7-h) ex (2-^;l/-5-->7;- 

8 - > / y -/ ^ - h ) 7/p;~n-|i-t*v-t:x ( 2 - * ;i/ -5-->7/-8- 

+ /'j;7-h) 7 ;U ? x •> a , ex (2-^f*-5-HJ7;l/to^*-8- + y 10 
ij/7-h) 7;l/5x->A-/t-**v-ex (2-^;V-5-fiJ7/i-tn^*- 
8-*/y/7-h) 7 ;l/5x<7A£3U:f #T'£3„ 
[0145] 

«?&A«flE**r*-*{fc#tt«:#Sl!'ettJHLTfcJ:<, Sfcl®§ffl LTt, it\ 
[0146] 

f 7A--fV>*7A^4, 'Jf7A7;l/*7^h\ ©EMU^A, IfMy ?-#A3F© 
SilC'Jf 7A«, thU»i, th'Jfi-A'JfA^*, # ;l/ ^ A , 
A, -7 A-$£&, V^*$/A-^ A-a-^, -Y>i/*^A, /I/x-^A, f- 20 

#^<>A, ^^'J7A> 7;l/ = x>>A, r/V.5-")A->Jf ■J'i^ft, 7 ;U 

^x^A-ft/l/^A^, 7i5-'?i-'7^*v") A-&£, ^7 7 r -f h 

[0147] 

y^U-r^y^S, *7X*-^*ye-A&fc<fc9®?&Afft&Ji©±fc:^;?St-f5c: 
[0148] 

SliStSQ/DfelTttSCA^SL^o l^1S<DiS*ti, mm t 3 ttSttftC * 5 tf, 30 
il# 5 ~ 1 OOOnm, »H<li> 1 0- 5 0 0 nmttS. *^t«©Wti*^^^^ 

<^ b^jgi^T'fes c: l < , -isc ftKXommmtf i o %j-x±t&£ «t o ten 

[0149] 

*5£^©#taSWfgftffl? fix IE?L&Af&£Ja. %ftJl*5<fctf1i?&A$&i£B© 
7i^;KV^ > /77y*^ifen, #$L<(±, ;i/7l/yf$5. 

[0150] 40 
«S, EftaAfft&B£--M&iii<7xy^*-%-&££-e£i§£-, IE ?L A Ift 2£ if 

* tt^-fc-t^^-a-T t> «t < , lEii&xmmm t<®&? zm 

-®«^ll^xy^^-(D^Wffli: Lt(i« tf^nsi (MAS, E*L£ A$&& Jf ) £ 
l«tSf*l©0. 01-5011%, !fH(li> 0. 0 5~3 0JEfi%, £ 9 £ 
t<«> 0. l~20li%T*^5 o 
[0151] 

IE ?L i£ A SL »3fcflK aA*iSJB©«ja#8:fc:Hl LTtt, & ic |5g£ 3? n * fe © 50 
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mm, n%m. &A®mmm(D&mitBf£? ^eime;* 

n^tOftt^l/^K If, 1 0" 5 To r rSSKTCS^Tf, 50~ 5 0 0 tgS 
©#- h Hfi (sSMiUg) , -50~ 3 0 0 tgSOl«iait\ 0. 005~50n 

[0152] 

mmmmmicz D^i^iistsi^, &B£^j£irs/£#&s wi^©^*:/^ > 

IS^jK ("n*?>, x#>, h;l/x>, x^;i/^y-t?>\ l-^f- 

h > , ^^D^^-y-yy^co-yhv^^SI, -7 ^ d u * 2 > , ? n n 4wl/ A, xh^^o 
a ;* £ >\ i^^aax^y, MJ)QDi?y, rh^^nnx^y, ? a a ^ y Hf y , 

i/^ap^y-tf ifuu h )i'X.>m<D/su j fz>'i£mitykm&®m, mx^;k mm? 20 

py*7, x.9-ls><?V ;im<DT tlx- i?71-)lx. — fJ\'. f h 7 t F n 

77y> f***-9->\ •^Fti'i^, 7xV-yl/^<Dx-r;HSr«<i, N , N - S> * 
f***i75K, N, N-i?^f ;V7*h75 b\ 1 -^f 2-KnU H7, 1, 

3 yi/- 2 - -< 5 *y u *j j /ux**** K«o«tt»K) s 7k*mi>f 

[0153] 

tLTIi, # U - N - e x ;l/ * ;l/ A y- *U7'J-l/-h, # U X b > „ 4? 'J x X . 
r/K *U ->n*-yy. ^iJ^f/M^'^-h, *9>f*7j"JI/-h, #yx-. 

#y*-**— K *«7$F, #U-f5K, *';75F^5F, # U * 7 * * U 
> s ^^x-l/^^ + ^^F, # »J x - -r ;I/ X 4/ * ^ , # 'J 7 — U > 

jifcj: *)mm<Dmfr*ft®*ztcmLrc®mmmKm%.?zc t^ift> ism* o. 1 ~ 
5on%> $? £ l < « , i~3ofifi%i;:s^-rs„>'W>^-^a§^ffiffl-r5^^, 

*©&fflffi««f{c|®£2?ttS & ©T*tt4l^', ilf, IE?L&A$&2SH, tfSA 

^ (-ISO|f*flt«i^lca^)S^O^il:«LT) . 5-9 9. 9fiffi%, ff 
^L<«, 10~99ll%t45iH«fflt5. 
[0154] 

ffif. 5 nm~5 /imttSo 
[0155] 50 



(52) 
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ihTSBWT*. fi!»Jg (£fihH) C t L < » It It. *?**gtt»H* ( 

«itr, /<57-fy, »irt9 7^y, >"J3>^^;K 7H/*b. -t? * 7 w 

LTfi, WaStf^tff* (Wfctf, 7ySRWB» x**^«»«, J"Ja-V«| 

F x -f'HSK, # U 7 5 F -f 5 K , *'J^7 + '>Uy, <Uifl/y, # U 7 x - b > 

jj^x, &mmitvi. ^ggfb^s &BgHbft* ^jsesfkfe) , xwit&fitm 

[0156] 
[01 57] 

*^wc»wa«wf§7te^?(i, m®<Dmmicftmm (*ia«) %»»**c t%T«*. 

[01 58] 

se>fc, ««« W*tf, »S(i*®*ifi*» 7 y^xT/iBi&tezksl, &5Wi7 20 

[0159] 

s -tsftyhM. b 'J * *I»fSf O/W f7liST« t)T t * < , TFT (» 

■ a , HIM (**H>--f>XU-* ffl«S©7*f-*7e» 

lT*SoTUl\ KMttEEttfttt* 2~30Vt$5. *« 93 © *T « tt W Jtt X ? tt ; 

«flf«R • a****!***?) 3 . &@©-tr >tf-ft if Kffiffl"T 5 30 

[0160] 

[maw 1 ] 

[0161] 

m^itS® A - 2 ©1851 
(1> 2 - (4' -7n€7i;*) - 3-^x^;l/+7+-9-U>©Sjg 
4-7Dt'<y>';> 4 0. 4 6 g ( 0 . 1 4mo 1) feiffl. 2 - 7 x. =- Uy->*7i> 
15. 12g (0. 1 4mo 1) 4'fy7B;V-;P 3 0 0mllCiiSt, 8 OtTM 40 

- (4 1 -7n€7xx;W - 3 - y x=.)\>*/ U > 3 8 . 5 4 g$i6og B |tL 

[0162] 

(2) WiSffc^iftA- 2 ©SIS 

2 - ( 4 ' -7ot7i-;l/) - 3- 7i-;^;+^ l JV3. 62g (lOmmol) 
, N — (2-t7f 7 - 'J V 2 . 19g ( 1 0 mm o 1 ) , tert-7 h*>'th l J7 
A 1 . 34g (1 4mmo 1) > ll/^^'HZ 2mg> ->'i/>D'\t>'A7i-** 
X702 5mgfecfci>*h;ux>4 OgiO ft £ * 7 ;l/ rf > ^ ft T , 9 0 "ClcijaW, 
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3***«c Lrz'&, zm* o luetic F^iy^sitfc 5»at*s/u 

B«fc*S«jKfl:£1*A-2*»«tfe*SfiJ:LT2. 0 4 g 1» fc . 
FD-MS : 499 (M + ) 

7t%ttm : fff?ft (%) :c, 8 6. 5 5 ; H, 5. 04 ;n, 8. 41 

»tff (96) : C, 86. 7!H, 5. 0 i N, 8. 3 
jec, ^(^1^^ 2 8 0 1, 2. 0X10 -4 PaTMRSLfc. 
IMMM21 

[0163] 

flu^fb^ft a - 6 <owm 

H fig 01) 1 <D (2) Ki3^T> N — (2-t7f;l/) 7-0^2. 19g (lOmmol 
) %mf8t Zttt> *) N - ( 9 - 7 y h U b ) 7-'J>2. 70g (lOmmol) * 
ffifllLfcWKti* SUfliffil 1 © (2) fcE*©»ttfctEV» WjRft'&tt A - 6 (Dit-&VnZ® 

m&mmt lt 2 . 6 3 g »fc„ 

FD-MS : 549 (M + ) 

7C^»«T : W®« (%) ;C 8 7. 4 0:H, 4. 96 I N, 7. 64 

##Hfi (%) ; c, 87. 5;h, 5 . 0 : n; 7 . 5 

* Kit*** 3 0 0 t, 2. 0X10"* P at'SflSLft. 

[f&fi&M 3 ] 
[01641 

W*it&9a a - 8 oiiS 

Iffi^lO) (2) & V T , N - (2-t7f^) 7-U>2. 19g (lOmmol 
) Z&mt 5ttt> *) N - (9' -7>hU;I/) - l-t7f*7SV3. 20g (1 
Ommo 1) £ {£ IB L ft: J-X , Hfififlfll© (2) IC IE fc CD ffiflHC ft * ft ^ A - 

8 ©fc^ftfc&ftSteSi: LT 3 . 1 5 gf fto 
FD-MS : 599 (M + ) 

7cJg7>#f : ftgffi (%) ;c, 88. 1 2 ; H, 4. 87;N, 7. 01 
# m ffi ( % ) ;c. 88. i;h, 4. 9;n. 7. o 

JfilCi:0{k^ft*3 1 Ot, 2. 0X10"' P at'BilSlfc. 

[^ageij4] 

[0165] 

mTTsit-SM A - 1 7 ©1® 
(1) - (4* -7ut7i-*) - 3- (4" - 7i-^7x.;;l/) * / ><DM 

m 

4-70^-4' -^7P : E'<>i ; ;l' 2 8. 60g(0. 1 Omo 1) fc<tff 1, 2 - 
7i-H"?7;yi 0. 8 OgS-(y7'n/V-;H 5 0mllClfflSt, 8 Ott*5 

- (4* -^a*7x^;P) - 3- (4" - 7i;;1/7i^/1') +^t'J>25. 4 2 
g £&&©*§ Si: Ltlft. 
[0166] 

( 2 ) M^ft^ft A — 1 7 <DM 

2 - (4' -r/ut^xx;!/) - 3- (4" -7xX/I/7xX;I/) * / + +J- U > 4 . 37 
g (lOmmol) , N — ( 2 - 1 7f/V) 7-U>2. 19g (lOmmol) , tert 
-7h*v'tf l J7Al. 34g ( 1 4 m m o 1 ) , K ^ 7 A 2 2 m g , ^ o 

'\+i';l/7i-;l'*X70 2 5ragfeJ;ff h/l/XV 4 0 g £ 0 ftZM-StV!)*? k^z/n. 

Sit ~Fx 9 o ^ctcjra&L, rasift-e 6«fifflini»a»*fTofc. ^©m. Rj£S-&tt*Mf: 
TftiJL, ^rgfefc^giJ L, 3$£?J<i5fc Lfc&> 5 $ <k 0 MET tc h ;b x > £ S £ L fc „ 
ftfe* i/ V ft ? )V ft ? J± ? a h ? ? 7 * - ic £ 0 mm L . h/l/x^/n-'N* 
D" 0 8 IS A L, ittfcf *«»ft-&*A- l 7 fcaHfelSlli: LT 3 . 8 4g'<9fc 0 
FD-MS : 575 (M + ) 
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fcmfttf ■■ Mffi (%) :C, 87. 62; H, 5. 08 1 N, 7. 30 

:c. 87. 7;h, 5. o;n. 7. 3 

S e»fC, Kft^ft* 3 1 0 t, 2. 0X10" 4 PaT'#lfilLft„ 

[^flSflflJ 5 ] 

[0167] 
M7rs{t-&<fa A - 3 4 ©Ujg 

(1) 2 - (4* - ^P*? x x;L,) - 3- (4"- (*VU>-2" ' ->C;l/) 7xX 

*y y >©»ja 

4-7u€-4' - ( + yU>-2" -'f*) ^y->';M 1. 60g (0. lmol) 
, 1, 2-7i-Vy^75>l 0. 80g(0. lmol) Hy7n;V-;l'2 0 0 

mifc®?s$-e-> soicKiHURLTei^iaiDjRaffSfTofc. 

icftWL. L H £ 3 SU L, 2- (4* - 7 d * 7 x x ;!/) -3- (4" - (*/ 
yy-2" 1 --T;!/) 7 x x ;l/ ) +/+*iJJ/ 4 2. 6 5 g?lfe 0 
[0168] 

(2) HaMb^fllA - 3 4 <73M )a 

2 - (4* -7a*7x-;l/) - 3- (4" - ( * / >J > - 2 " ' - -T ;!/ ) 7x-;l/] 
+ y^-9-y>4. 88g ( l 0 m m o 1 ) , N - As) T —V > 2 . 19g ( 

1 0 mm o 1 ) , tert-7 Ki/th'J^il. 34g (Hmmol), »i^7^^ 
A22mg, ^i')a'\+$/*7ir;l/*X7r/ 0. 0 2 5 gfcitf h*l>4 0 g J: 

Tic h ^xy*f£ Lfc D SS?'> l J*y;l'*7ii'D7hy77^-lci9iSU S 

p.tc, hix>/ n - A+^yi onm&L, smtt siiiui a - 3 4 &»ft6is 

SI:LT3. 8 4 gifeo 
FD-MS : 6 2 6 (M + ) 

7C*»«t:W-»<I(%) ;C. 86. 2 4 IH, 4. 82 IN, 8. 94 

##Hi(%) ;c, 86. 3;h, 4. 7;n, 9. 0 

S^C, t£{fc£-^*3 2 0^ 2. 0X10' 4 PaT-BlllLfe. 
[fSM 6 ] 
[0169] 

A - 6 2 £Dgiig 

(1) 2 - (3* -7D€7x^;l') - 3- (9". 9 " — *J * f- )V - 9 " H-7 

y-2" --r;i/) */*-yy ytoiiig 

1- (3* -70^71-*) - 2- (9", 9" - -7^4/-9" H-7;l/^"U>- 
2"-^;l/)x^y-l, 2-i/*y \ Q> . 4g (0. lmol). 1, 2-7i-V> 
•>7=>1 0 . 80g (0. lmol) $^y7n/^-^ 2 0 0 mlii:SS^t, 80 

•actiamLT 6 tUfrntaWkistnizfT-orco ejss-&»*mi«:»sil» &i«Lfci8 

■fa £ 5 glj L , 2 - ( 3 ' — 7 o •& 7 i — ^ ) - 3 - ( 9 " . 9 " - V * =J- )\> - 9 " H — 7 
)l<*\s>- 2" - ■< ;l/) *y*U-»J>4 3. 2 5 g^f fe„ 
[0170] 

( 2 ) i^ftpftl A — 6 2 OS1 
2 - ( 4 ' -7Pt7i-;b) - 3- (9". 9 " - 9 * * >V - 9 " H-7;l/*py- 

2 " - >f )\>) + / * •y- y y 4 . 76g (lOmmol) , N - ( 2 - 7 ^ ;P) 7 - V > 
2. 19g(10mmol)> tert-7 h ti^t h U 1 . 3 4 g ( 1 4 mm o 1 ) , 
Si^7'7')A2 2rag. ■/•>?D'\^-/;l,7iz;l/*X7O 0. 0 2 5 g & <fc Ml> 
xy 4 0 g «fc 0 ^5jg-&1%l^7;l/rf >MSitT, 9 0 X \£ An m L * ISfi*i? 6 8f US ftD J§ f$ 

51i!)IETlch;l'i>'5SSLfto SS^->'J*y^*7i,^n7h^77^-ti:J; 

ystiiL, vji^y/ n -^*-y ><t oseaL, a»it«»iMfl:^*A-6 

2 LT 4 . 23g^fc 0 
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FD-MS : 6 6 5 (M + ) 

Ttmfttii • tm« ( %) :c, 8 8. 3 9 ; H, 5. 30;N, 6. 31 

##rffi (%) ;c, 88. 4 ; H, 5. 3;n. 6. 3 

Ht^ftl?;3 4 Ot, 2. 0 x [ 0" 4 P aT*#SIllft„ 

[0171] 

» b - 2 (Dmm 

(1) 2, 3-tTX (4' -70t7i^*) >o*Ji 

4, 4' -y^Pt^y^*5 1. 5 2 g (0. 1 4mo I) 6iffl, 2-7x^1/ 
> V 7 5 > 1 5 . 12g(0. 1 4mo I) $^ V7'DA/-;1'3 0 Om 1 Kfil^t, 10 
8 0 4 «fMinJ»*»*fTtJ fc. *<D*IK ^fifci^aiL, £jSLfcieft*3SiJ L, 2, 
3 - tf X ( 4 ' -7Dt7i-;l/) +/*D-yy 5 3. 4 4 g£&tfe<Di|iSJ|i:LT f#fc 0 

[0172] 

( 2 ) m*it&to B - 2 ©Mil 
2, 3-tTX ( 4 1 -^U^7x-/l/) * / *V V > 4 . 40g (lOmmol) , N 
- (9-7it>h'J*) - l- t7fA'75V6. 38g (2 0 m m o 1) fci tftert 
-7 1-t>'tl- , J , )A2. 6 5g (27. 6mmo 1 ) > SS/?7;>*'>A4 SmgfeJ;]^ 

h;ny i o o g «k o ftzm-ertoicmmwifoT . h u-tert-^f-^^x^ -r > o . 12m 

l^^toib, 9 otfcML, S ^tcl^SI? 6 i^Hinf»«J? L fc. JF®toZ?> 

#J*4t3-% B - 2 © ft: ft 16 * i: IT 4 . 8 9 g fife 
FD-MS : 9 1 6 (M + ) 

Ttm^m : (%) I C, 8 9. 0 6 ;H, 4. 8 4 ; N. 6. 11 

(%) ; c , 89. 1 ; h, 4. 8;n, 6. 1 

2e>Jc;:<D{t3-%£380iCs 2. Oxi 0" 4 PaO*ft?#»«!lLft. 
[$ffi0tl 8 ] 
[0173] 

m^it^to B - 3 ©M 

(2) |C 43 ^ T * N- (9-7it>HI*) - l- t7fA/75V6. 3 30 
8g (2 0mmol) £{£/!J-f3ft*>DtC, N - (9 - 7it> h 'J*) - 4-7i-^ 
7-U>6. 90g (20mmol) £ ffi M L tc ti , MM® 7 © [ 2 ] fcE«©*ft 
fcftV>> ffl^ft^fe B - 3 ©ft:i^*$l$fegiJI i: LT 5 . 2 9 g tffco 
FD-MS : 968 (M + ) 

7e*a , *r : mnm ( %) ;c, 89. 2 3 ; h, 4. 99 ; n, 5. 78 

fttirffi. (%) ;c, 89. 2 ; H, 5. o;n. 5. 8 
^^KilOfb^lD* 3 6 Ot, 2. Ox 1 O" 4 P a Oiftt'PSil 

mmm 9 3 

[0174] 

m^it-sto b - 7 ©Sit 40 

0IJ 7 © (2) l:S^T> N — (9-7it>h'J*) - 1 - t7f ;l/7=>6. 3 
8g (20mmol) ^tefflfSftfrDfc, N - (9-7it^h'J*) 7-U>5. 3 
8g (2 0mmo 1) Lfc^*Hi, |IS§08 7 © (2) fc f2 « © » K ft 0?^fb 

^*B- 7©ft^«*»«fe«eSi: LT 4. 9 2g|fe„ 
FD-MS : 8 1 6 (M + ) 

Tzm-frffi •. mnm (%) ; c , 88. 21 ; h , 4. 93 ; n, 6. 86 

# flr ffi ( % ) ; C , 88. 3;h, 4. 9;N, 6. 8 
$e.Cil©{b^-^^3.9 0 o C, 2. Ox l 0" 4 Pa©*fft'#f«lLfto 

i^mm 1 0 ] 

[0175] 50 



(56) 



JP 2006-16384 A 2006. 1. 19 



m*it&vs b — 2 7 <omm 

mmmi <D (2) |C * V* T . N — (9-7iV7h'JA) - 1 - t7f ^ 6 . 3 

8g (2 0mmo 1) *f ffit5ftt)OK:> N - ( 3 - 7 A> * 7 > T - A/ ) 7 =- V > 5 . 
8 6 lg ( 2 0 mm o 1 ) LfcJKfltt, fUM 7 © ( 2 ) CE«(DSffC«l\ 

B — 2 7 ©{kl^ft£$t!ft*i!iD B B £ U3. 8 6 g f#7c„ 
FD-MS : 8 6 4 (M + ) 

7t*#*r : WW* (%) ;C. 8 8. 8 6 ; H, 4. 66 IN, 6. 48 

# #Hfi ( % ) I C> 88. 9 I H , 4. 7 ; N , 6 . 5 
2 t>lCC<Dit&Va% 3 9 0 °C, 1. 0X10"' Pa<0^ff-?SIISLfe o 
[HfiBPJ 11] 
[0176] 
MTfiit&VS B - 3 4 ©Hig 

H ffi 0>I 7 © (2) fCfcl^T. N - (9-7itVh'J/V) - 1 - t7f ^7 5 > 6 . 3 
8g (2.0mmo I) SitffltSttfeDK. N - (9-7i-*- 1 0-7>h7*-;l/ 
) 7-U V 6 . 90g(20mmol) L ifc « KB £ « 0! 7.© ( 2 ) {CfBiK©*!^ 

WaHt^ttB - 3 4 ©{b£»*»3t&ISgi: LT 6. 3 0gfffco 
FD-MS : 9 6 8 (M + ) 

TtHtfffi : tf-fftf (%) : C, 8 9. 2 3 ; H, 4. 99 IN, 5. 78 

»titt (%) ; C, 89. 2 ; H, 5. o ; N, 5. 8 
*6CC©fb*»*3901C, 3. OX 1 0" 1 P a 0*fr-?3lig Lfto 

[*fi&0J 1 2 ] 

[0177] 
Mvkit&to B - 5 9 ©££ 

(i) 2, 3-trx o' -7ot7i-*) * / *y o ><omm 

3, 3' -'77Dt^yj;^5 1, 5 2 g • ( 0 . 1 4mo 1) titf 1, 2 - 7 x x U > 
•775yi5. 1 2 g (0. 1 4 m o 1 ) «>T V/D/V-;P 3 0 0 ml CiSJ^, 8 
0 *CT? 4 l$IBIfln*Hft#*fTofco ^SfCftiPL, L ft SS B B H £ 3 gij U 2, 3 

-ifx (3' -7a^7i;;l/) *7**'Jy 4 4. 3 6g**lft©ieftfcLTli;fc. 
[0 1 7 8] 

( 2 ) WwffcS-ftl B - 5 9 ©«£ 

2. 3-ex (3' -^Pt^x-AO * 7 * * U > 4 . 40g (lOmmol) , N - 
(9-7it>h'J^) 7-UV5. 38g(20mmol) *5 * tftert-7 h +• > * h 
U «7 A 2 . 65g(27. 6 m m o 1 ) , S»^7^^i 4 5 m g :fc <fc 0? h y 1 0 0 
g «fc 9 **E#»l«:a*&iffi~F» HJ-tert-7f**X7-f VO. 1 2mUi!iPL 1 9 

^-{cfcOfiSSL. «5fc^f;HrDV*^,kDSI6ILti»i:t5«l3?ft^ft.B- 
5 9 0ft^iSS!lftJSffitLT4. 8 9 g » fc 
FD-MS : 8 1 6 (M + ) 

7tiH#flr : WSffi (%) I C , 88. 21 ; H, 4. 93 ; N, 6. 86 

##Hfi (%) ; C , 88. 2IH, 4. 9 ; N, 6. 9 
$ £C C ©ft**'* 3 8 0 1. 4 x 1 0 " 4 P a ©*fr"T»»*»« Ufc 0 

[HfiSflJ 13] 

[0179] 
mTKit&VB B - 8 4 ©Sit 

(1) 2 - (3* -7Dt:7x-;l/) - 3- (4"-7Dt7i^) +/+-9-U>©Si 
iS 

3. 4' -^7"at^V5?;l/5 1. 52g(0. 1 4mo I) 1, 2-7x-U 

y *J7 5 y 1 5 . 1 2g (0. 1 4mo I) ^^fy7D/V-4/ 3 0 0rallcIl?t > 

8 o tt- 4 mmisnmmwz'ni tz a *©&, mutc^mL. Litms>*zm z- 
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(3' -?Dt7i=*). - 3- (4" -?nt7i-*) t;*»'jy4 1. 5 6 g £ 
[0180] 

(2) m^it^m B - 8 4 cOSliS 

2 - (3' -7Dt7i-*) - 3- (4" -7"Dt7i-*) */*+»- | J>4. 4 0 
g (lOmmol), N — (9-7itV F'JH') 7 - U > 5 . 38g (20mmol) 
*5<fc tftert-7 h*i/-fhU^A2. 65g (27. 6mmo I) , ffil^7^'7i45 
mgls£Vh>l>x.y 1 0 0 giO&Sfi^f&HCgiltMT, h V -tert-7 ? JV * X 7 -C > 
0. I 2ml*S»U 9 0T(cMb, Se>Kra&J£T'6B#HM}g#Lfc:o ; £-<E>&, 
^&fe£5giJL, 5 ®£7kftL fcm. 5 fS £ h x y £ ME T tc S * L It . 58**5"; 10 

l«tt5i^t^iB-8 4tD<k^^l*^«fe^^i:bT3. 9 8 g » fc 
FD-MS : 8 1 6 (M + ) 

TCig^ff : fHHi (%) :C 88. 2 1 ; H. 4. 93 IN, 6. 86 
# «r ffl ( % ) : C , 88. 2 ; H , 4. 9 : N , 6. 9 

5 5tCOft&ll* 3 8 0 °C, 1. 0X10" 4 PaO*fFT*3lllLft„ 

mmm 1 4 1 

[0181] 

|?1 5 0 n m© I TOilli (HIS) ^St5if7XlS^, «ftti!lcSL 20 

a izmm Lfc. 9ff , I T 0 S Hfl « li ± (C , N, N' -5?7x-/l>-N, N ' - 3> < 2 - 
t7f;n - 4, 4 ' - 7 5 7 - 1 , 1 ' -lf7x-;l/^lf MO. 2 n m/ s e c 

Tfcjf t lt, ffij^{b^-#iA-.6i:. *7u>^> gftzmmmfr zmmm&o . 2 nm / 

s e c t^SiiSO. 0 1 nm/s e cT*4 0 n m©»^ IC«If L, fgftJi^ffc/jSiLfc 
„ S £ h>JX (8- + 7'J/7-h) 7;l/?^^A^ifSao. 2 n m/ s e c T? 
30nmBiallL Sf ft AISiMS &*feffi *. fc«3ttB b fc. S 6 K , * © 30 

±{C> iitlT'Jf ')A7;l't7^^1i«0. 2nm/s e cTM n m<DJP£ (C 
lit, ^<0±fr £ , r/PSr^A^lfMZ. Onm/secT'2 0 0 nm(Di2l: 

1 OmA/cm 2 ©£tti5KMT?MilrcgK»S-frfc 0 WmiClt. 6. 2V« Wfi8 7 0 c d 
/ m 2 <Dn&(D%ytt>mm-£ tlfz 0 »SO¥MWtt3 3 O 0«Flffeoft. ffi, ^M^fP^ 

6 t* fe & n tc g <b tt b & e> n * o . 

o 

[saiSfiffl 15] 40 

[0182] 

umi 4 tcfc^T, ajtJBojgiac fefc 0 > wsfc^* a - 6 (Dfb^-^i^ffiffl-r 5« 

fg^fclg 1 31 (ID fC^Lfc *fc» W«l«Ht%)fe^?* t OOtTM^KftaL 

[£SS0IJ 1 6 ] 
[0183] 

mmm 1 4C«^t, fgft® 0 , W*fl:-&»A - 6 <D{b-&%i£$/B 1 Stt 

fc> 0 Mf>ft^« A-l 7 <*Mb£^*ffiffl Lfc ^fififiSJl 4 fCfBilSO&fMcft^ 50 
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» w««»«3t*?*ffjHLfco m?frt>n. n&<D&itftmmztitz 0 ©raft 
m$k*mim (mi) tcs bft c t ft, *r«a«^%5i£^^«r 1 o ot:-^ 1 B#p^fife 

inmm 1 7 ] 

[0184] 

1 4 (Cfcl^T, «3ttJH ©MfC&ft 0 > m*<t-&M A - 6 Ofb *tt 
£>>){;:, Mwfc^i A - 3 4 (D{b^%i«:ffiffl bftttfl-tt, *«M1 4CElo»ttlctt^ 

m^, mmzmi m (mi) bfc. * ft, sitssjtif^i oott'i^iiKs 

[fHfigfiH] 1 8 ] 
[0185] 

mmm 1 4(c*3i>T> «ft«©MKfeft9, wjjHt£»A - 6© 

Wwfk^* B - 3 ©{b^»*fl!ffl 1.4 KIB«©J»ffKfi6^, 

^atHUgJt*? bfto *?*»&tt*&<D«)fctf«B*ftfc. £ &{c^©1#14£!f| 

^, *§3l£?g 1 « (Si) (C^Lfco 3: ft, tSit5fi^if* 1 OOTCTlftlttBt 

»)t»ttc*« aawiii^c t-*«Bift, 

[HfiSM 1 9 ] 
[0186] 

mmmi 4e*i^t, ^jtiofsst^feD, #j^fb^ a - 6 ©{b^fct^ffl-t aft 20 

fc> 0 fc, flJ^fb^fe b — 2 7 <D\t&M*®.m bfttxfl-ti, 1 4 tttv 

, ti«ff51)tl?5fflLft. Jb*Stt*fe©«ft*i*KSttft. * h fc^OWtt* 

n^, *g«£?g 1 at (* 1 ) tc^ufto * ft, sit^fDtif* 1 ooxi*i«fWS(i 
l , a«»ttfc**ft*ffc*»iit^ ji fc««KLft. 

[*«Sfi»J 2 0 ] 
[0187] 

ms&fiaj 1 4es^t, 0 , ffi^ib^* a - 6 <D<t&vszmm? «ft 

, *f|s« tftc JKffrettitfeoafttfBiBStift. S 6 fc*©#14£ 

M"^ i^m*^l* (Si) tc^bfto * ft, W««»58)tt*?* 1 0 0ttMfSS(S 30 

b, «3tt«ftte**aa£ft^ii^i: fc*«BUft. 

[0188] 
JtKffil l : 

nrnmi 4 ks^t, ftytm<D&m\c$>rcK> , N^ik^w a - 6 «jb* 

2, 3, 6, 7-f h77i-*ty**'jy*I)IILfttt»tt, SMfll 4IC 

e«o»ff waMaftjRffcfeabft. as? a>&tt*t&©»jfctf»B«nfc. 

£e>{cl^©1#tt£Ili3^, SSS^fg 1 S (Si) to* bfto Sftx =&«*#*»#*?* 1 0 
[0189] 

Jt«W2 : 40 

1 4t^T, ?gftji©j&fiuc&ft o , «*fb^» a - 6 (Dit&mzmm? Sft 

bOK, 9, 10-? (2' -■*-7*-;W7>h5-te>*MLftMtt(i»&ifi«li4K: 

B«©akff Ktev, WMinstt*?*^* b ft 0 if A^atfto^^^ii^nfco 
* hK*<D%f&*m^, mmzmim (mi) tc^bfto *ft, t««^)tif«i 0 

[0190] 
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-triUti^ bb g» »i< 








(cd/cm2) 


HE 
(V) 


(hr) 


HWJ15 


880 


6.2 


3100 


H»J16 


920 


6.3 


3400 


H»J17 


730 


6.1 


3100 


HJ£0>|18 


910 


6.1 


4100 


H»J19 


950 


6.2 


4200 


H»J20 


920 


6.4 


3900 i 




590 


6.1 


460 


ttm\2 


680 


7.3 


2300 



immm 2 i ] 

[0191] 

1 50nm©I TOSWW® (Hffi) 5St5if7Xai^. *tt«tffl. 
D-> ( 7 . iB*fi*v 7 -thy, -fy^D/V-A*l^T. 

UV/t^SilLftl, ^^-fcHSLs III*2X10- 4 Pa 

fc*JELfc„ 
[0192] 

5fc 1\ ITO»Wm«±K:» 4, 4' % 4 " - h U X ( 2 " ' -t7f/l/7i-A7S 
/ ) h'J7i-;P7;>*Iiii@0. In m /secT* 6 0 nmflJSSCit L, SI 1 IE 
?L£A$i&£Jf £JgfiELfc„ #t,\T*. N , N ' -^7i^-N, N ' - (2' - :T 7 * 
;|/) -4, 4' -*;75/-l', 1' -t7ir:;l/SIi3|[0. 2nm/secT*20n 
mOU tc^» % 2 IE?LaA«i£)f t fc c # fc IE7LS A$& M )■ <D ± K > 9, 1 

0 - (2' -t7f A) Tyh^-fe^^^^jiifO. 2n m/secT* 4 0 n m © £ £ 

tfc. mtm<D±ic\ mank-etto a - 2 vit-ettiszmmmm. 0 . 2 

n m/secT* 1 0 nmCSJIClf L> ^lft?iiAiS2IS^»^bfc 0 

C h 'J X (8-*y'J/7-b) 7i;-7A51ilgO. 2 n m/secT* 2 0 n m© 

^A^-^*^«jifi2. On m/secT* 1 0 nmiDllJlcliL^ «&tc;T/I/$^7.Z>£ 
HMjg 2 . Onm/s e cfl OOnmiOISKllLttitL, W^tt^fSftf!? 

[0193] 

MJ££01to b, £*ti?B^T, 1 OmA/cm 2 © S T* S £?M « # 0 

tt> 6. 1 V> 4 3 0 c d/m 2 ©W6©5?)t)ti'tllfnf:, Wl|fl)*Sffi(i9 5 0 

[«0J 2 2 ] 
[0194] 

1 50nmOl TOMffifl (Pgl) ^tt 5if7XlS«ttt^SI« -t = n ? U 
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Uttffi* 2 x 1 0" 4 P a fcSEBELfc. 
[0195] 

I TOlffllfiiCN, N ' -^7i-;l/-N, N ' - (2' -t7f *) - 4, 4' 

- *J 7 5 7 - 1 , 1 ' -V7 3.-)lZMmmm0 . 2nm/s e cT*50nm(DS?(i:I 

» u m nEH&xmmm^m^.Lrc 0 # ^ t* , WaUb^* b - 5 9 ofb^-ft t 

6 SIfI» ?>^*i§Jg 0 . 2nm/secillia0. 0 2 n m / s e c X' 4 

0 n mOmfrlCpkMm LT, fgftB^MLfto « 6 JC , fgftjf©±£, hUX (8- + 
7!J/7-h) 7;l/5->)A51iIfiO. 2nm/s e cT'3 0 nmOf SKlf L> 10 
«?aX»3KJi*®fiK Ufe. 'J A7;^7^ PtlflK 0 . 2nm/se 

cT'l nm©)!2tI«L> 7/l/5-£A£?&;ttj§JS2. Onm/secT, 1 

50nmOSSiClf LtiltL, # if Wfg ft ift? * ft* L ft o 3g£tt»ff0 
MS^ffififLfcS $^SfSLft 0 ffH Lft^rfl&ltW^ftsfl? fc fi fit « BE £ EP ira L, &j*f?B 
riT, fig-!?, 1 OmA/cm 2 ©If jgf ST'IIIl Lft„ Sllljttte. 5V, 12 
00cd/m 2 (D|fif?^Al«|Jtlfto Wfi(D^Mrati 2500«FP [ gT*feoft„ ¥ 
MRfl&T- i>&mic%.<tltmib 6ti4*^ fto 

o 

[£ttffl 2 3] 20 
[0196] 

JP£ 1 5 0 n m© I TOiUfii (Hffi) ££f5#7XS«£<P-14Sfcah t53^J 
-> (7;l"7^{fc¥Si) > >f y^u/<y-;i/*t»«c»fcJ: Di5fc#Lfto <r©S« 

st, mmmz z x 1 o~ 4 p a tcMjiLft, 

[0197] 

I TOSfflSiiKN, N ' -?7i-/l'-N, N ' ,— (2* -t7f;V) - 4, 4' 
-^757-1, 1' -e7i-;l/*illfiO. 2nm/s e cf5 0nraCSSIi:I 
IU ii JETL&xmmmZtef&Lrzo #v*T, Ww<k-&*B - 8 4 ©{b^rfei: K'jy 30 
6$S45lil!!)^l«IiO. 2nm/sec}:H«0. 02nm/secT*4 
OnmCU^fcftliLT, f£ ft Jl £ « fiE L ft „ 2 £ IC , ??ft«£>±fc, 09 ijHb A - 
8<D{b£-t>£MMfi0. 2nm/secT'20nm(!)i?lCllL S 1 OlfttAi 
32B£JgfiKL, f OllCh'JX (8- + /!J/7-h) 7A5 = !>A*I9afiO'. 2n 
m/secTM 0 n m <D JP * * L , m2<D1B?£A$fij2JI£:MLft„ 'Jf 
^A^l/^^K^Miil&O. 2nm/secflnmi!)SJlCliU J^, 7/1/ 
5^^^511182. Onm/secT*, 1 5 O n mOISKliLTigt L, ti 

aistjgjt*? tfto iiss. mm&mmmom&zuft tfcss'MLfc. ^sitftw 

«8ttf?fgftffl?lce8itttJE£ftlin L, ^i#l^T, 1IT\ 1 OmA/cm. 2 <D(gmfit 
*S1»B«K» Ufco iBWKtt 6 . 2V, 1 2 0 0 cd/m 2 Olfi%)ttflii?nft, 40 

nmv^mmtt 2 5 o omMT*&?rzo ¥K«iB«'7ft)ft«its{ka:K»6nft*»o 

fto 

ii?5l OOtflPjflStIL, fBftWttfc^Sfcgftjtffc^C £*BiIgLft 

o 

inmm 2 4 ] 

[0198] 

S?l 50nmOI TOg^'lffi (US) 5Wr5^^xa«5^ttgfcgiJ, t = 3?U 
-v (7;i/^^{fc^S) , IBM*, ^y7-o/W-;Hiffii$(ci^^Lfe„ coSSt 
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[0199] 

i t ommmm±ic 4 , 4 • , 4 " - mj x ( 2 " • -t7f;P7i-A7;/) h u 

7x-/l/7 = 7£i&MS0. In m/secT* 6 0 nmOlfKUL^ 31 1 IE?L&A$fi 
& H £ ffc JiS L fc 0 ^^f, WjjMt£*B-20{b£**3Sltfj8fiO. 2nm/secT-2 
OnmOSftClfLT, % 2 IE ?L Jfc $ L fc» *©±t» 9, 1 0 - tt X (2* 

-t7f;I/) 7Vh7t>t, 2, 5, 8, 1 1-f h7-tert-7f;KUl/>4I45 
e>^»iiS 0 . 2nra/sectIilS0. 0 1 n m / s e ct'4 0 nraOf 

LTftytM&mm Ltzo nft/i©±K. mjx (s-^yuy^-h 

) T/l'S-^A^IilfiO. Znm/secT'aOnradSJCllL, IfSAiii 10 
MZl&l&Lrco =t<D'<k. V L.7 frt^J VZM^mmo . 2nm/secTMnm© 
IflclfL, 7;l/ S-'Ji^li^B 2. Onm/secT*. 1 5 0 n m©J5 

, 1 OmA/cm 2 ©if I^fit'llll L fco S)MKtt6. 2 V. 5 6 0 cd/m 2 
EE ^fb tt m H> h n & o fc o 

o 

[*fifS0IJ 2 5] 20 
[ 0 2 0 0 ] 

mS 1 5 0nmOI TOI^SI (HIS) ?tt5f7Xi*$, 4>tt«cffll» 
•J-> (7/H>f-{t¥») > 7-teh>, ^ 7 7o>'<;7-/l/£ffl^Tig^&Sfc#L 

Tft»fi25O00) > N, N ' -77i-*-N, N ' — (2' -^7^;l/) - 4, 
4' -'7757-1, 1' -Ii7x-;K 0!^{b^« A - 2 Ofk-&»» hUX (8-*7 
U 7 7- h) T/l/^-^A^r^n^tiMfllltl 00 : 5 0 : 3 0 : 0. 5 © 9J T* W f 

SLfe. ^fccoig^s^w^s^^xss^, iisi©»«*;by-Ki£L, mm 

|*2xio" 1 P a KM L ft„ Ht£JI©±I;:, Iffit Lf7y*i">iti^lf ii 
mz . 0nm/secT 2 0 0 nmH)iJlCftIi (ttBJtlO : l) LTfg&ilL, # 

jg«£«E*ailinbfctJl5» 8 9 m A / c m 2 ©SSStfjffinfco MM 5 3 0 c d/m 2 © 
[ 0 2 0 1 ] 

SDt^?*a«-r 5 C fctfffffigfCfco fc„ 40 
[ 0 ffi © f§j # 4 ft 93 ] 
[ 0 2 0 2 ] 

[0 i ] %®mn%ftm?(D-m<Dmm®.9&®T*&z 0 
im 2 ] %®mftf£ytm?<D-M<Dmm®&®T*&Zo 

[03] W&HWfgftilt? ©-0!l©»rffi8ill&0T*&£ o 
[04] — HOWiBMBlT?**. 

[0 5] £»M»y£*?0--0!l©»riIi«l»HT?fc3. 
[06] £&«W5§ftsll?©-#J©SrffiflSII&0T*&So 
[07] #a'lW%)t^?©-0iJ©»rffiMBS0T-feSo 

[08] WSfilSilgJtlR? ©-fla©ttiB«l«HTf**. 50 
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[ 0 2 0 3 ] 

1 : *« 

2 : mm 

3 : TEumxmmm 

3 a : IE ?L a A* i8 J*** 

4 : fgft® 

4 a : 

5 : n^mxmmm 

5 " : w^mxmmm 

5 a : 

6 : mm 

7 : mm 



imn [14] 




[0 6] 



[H 3 ] 




im s ] 



7 
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(51) Int. CI. 



F I 



f-vn-K (#%) 



H05B 
HO 5B 



33/22 
33/22 



B 
D 



(72)^ra# istt mm 

F^-A(##) 3K007 AB11 AB14 
4C063 AA01 BB06 



so-32 =.m^m^m 

DB03 

CC34 CC94 DD12 DD14 DD34 EE10 



